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THE WHEELS START ROLLING 


PROBABLY the most remarkable 
thing about the first Ford car as 
it bumped over the sill of the 
little brick shed on Bagley Ave- 
nue, Detroit, and out into the 
dawn of a spring day in 1893, was 
that its maker had no doubt what- 
ever about its success! 

It scared horses. It blocked 
traffic by attracting large crowds. 
It became necessary to chain it to 
a post to keep investigators from 
starting it down the street. 

Since those wheels first started 
rolling twenty million Fords have 
taken to the highways of all the 
world, shaping modern industry 
and civilization . . . hundreds of 
thousands of tractors have 
speeded up industry andsmoothed 


the furrowed ways of the farmer 
everywhere... hundreds of metal 
planes have scaled above the 
clouds to the utmost ends of the 
earth. And no Ford machine is 
permitted to go forth without the 
certainty of success attending it! 

There is a sound reason for 
this! When the Ford Motor Com- 
pany first went into operation to 
build, deliver and service an auto- 
mobile for every-day wear and 
tear, a machine to be admired 
and depended upon, principles 
of manufacture were established 
which made possible the continu- 
ous success of this famous car. 
These principles, briefly stated, 
in four sentences, are vital in 
the Ford organization today: 


1. No fear of the future and no 
enslavement to the past. 

2. Disregard of competition, 
because whoever does a thing 
best will be accepted as the one 
who ought to do it. 

3. Service before profit; though 
without profit business cannot 
extend, without adequate service 
no business can continue to 
succeed. 

4. Manufacturing is the trans- 
forming of the best possible 
materials into the best possible 
product for the consumer on a 
basis of fair cost all around. 

This is the reason why Ford 
methods have become a synonym 
for modern methods and success- 
ful manufacture. 


FORD MOTOR COMPANY 
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RETIREMENT INCOME 


HIS new Retirement Income 

Plan makes it possible for 
you to retire at any age you wish, 
5, 60, or 65. You may provide 
for yourself a monthly income of 
$100, $200, $300, or more. 

Suppose you decide to retire 

on an income of $200 a month 
when you are 60. Here is what 
you get: 
1. An income of $200 a month, beginning 
at age 60 and lasting the rest of your life. 
You are assured a return of $20,000, and 
perhaps much more, depending upon 
how long you live. If you prefer, you 
may have a cash settlement of $27,000 
at age 60 instead of the monthly income. 
2. Upon your death from any natural 
cause before age 60, your wife or any other 
beneficiary receives a cash payment of 
$20,000. Or, if preferred, she will receive 
a monthly income for life. 
3. Upon your death from accidental 
means before age 60, your beneficiary 
will receive a cash payment of $40,000. 
Or, if preferred, shewillreceive a monthly 
income for life. 
4. If serious illness or accident stops 
your earning power for a certain period 
before a stated age, you will thereafter re- 
ceive a monthly income to live on during 
such disability, even if it lasts for life. 


How much does it cost? 


A Retirement Income may be paid for in 
comparatively small monthly install- 
ments. The exact amount depends on (1) 
Your present age (2) The age at which 
you wish to retire (3) The amount of 
monthly income you will want. 


for yourself 





Say good-by to money worries forever 


One of the great advantages of this 
Plan is that it goes into operation the 
minute you pay your first small install- 
ment. Even though you should become 
totally disabled, you would not need to 
worry. Your installments would be paid 
by us out of a special reserve fund. 


Get this Free Book 
The Phoenix Mutual Company is one of 


the oldest, most conservative institu- 
tions in this country. It was founded in 
1851, and has been helping men and 
women to end money worries for over 


PHOENIX MUTUAL 
LIFE INSURANCE COMPANY 


Home Office: Hartford, Conn. 


FEBRUARY. 1932 


Copyright 1932, 
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three quarters of a century. 

An interesting 24-page book called 
*‘The Phoenix Mutual Retirement In- 
come Plan,’’ explains how this plan 

7 works. Send for your 
copy today. There is 
a \ no cost. There is no 
obligation. 








PHOENIX MuTUAL Lire INSURANCE Co. 
665 Elm St., Hartford, Conn. 
Send me by mail, without obligation, your new book, 
‘The Phoenix Mutual RetirementIncome Plan.” 
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BE SURE 
OF $10,000 


WwW" ETHER your future is 
prosperous or pinched—a 
check for $10,000 will be wel- 
come! —it will realize many joys 
— it will banish many worries. 

Without speculation or doubts 
the Investors Syndicate Plan de- 
livers you $10,000 on a known 
and certain date—from payments 
of as little as $26.00 per month. 

The Investors Syndicate Plan 
has delivered over $3,700,000 
in maturity checks in the past 12 
months. 

Resources of Investors Syndi- 
cate have increased every year, 
through boom and depression, 
since 1894, 

Whether your other hopes 
succeed or fail—be sure of at 
least $10,000. 

Ask for fully explanatory 
booklet “Multiplying Money”. 
Use the coupon below. 


LISTENI To the Investors Syndicate Serenaders 
over 54 stations, N.B.C. Coast-to-Coast Chain 
every Sunday at 2:15 p.m. Eastern Standard Time 
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cA Pay Reduction 
That Goes in the Bank for You 


By LEON MEADOW, Financial Editor 


Christmas presents and all that,” 
said George Barton to his neighbor, 
Edgar Ross, as they rode home on the 
commuters’ special one evening shortly 
after Christmas. “Of course, it’s a lit- 
tle strain on my pocket every year— 
but this year—after almost two years of 
depression—it’s been harder than ever. 
In fact, I don’t see how I’m ever going 
to meet my obligations—and get the 
family ship moving on an even keel once 
more.” 
“Have you tried budgeting?” his friend 
asked. 
Barton laughed. “It’s been all I could 
do to keep things going these last two 
years—no less wasting time on ledger 


7 SUPPOSE I shouldn’t grumble about 


| books and carfare memoranda.” 


| ings 
| expenses. It all reduced itself to petty 





“Have it your own way,” Ross replied, 
“but I’m still a firm believer in those old 
proverbs about ill winds and silver linings. 
I'll admit it took a depression to do it, 
but I’ve finally been taught the wisdom 
of knowing where my money goes, and 
of keeping a firm hand on the financial 
reins by means of a sensible budget for 
household firm of Ross & Family, 
nc. 

“What do you mean by a sensible 
budget ?” interrupted Barton. “There’s no 
such thing. A lot of them sound all right 
—but none of them ever really works 
out in practice. When you get through 
at the end of the year, you may know 
where every penny went to—but that 
doesn’t mean you’ve boosted your sav- 
account, or cut down on your 


—e and scrap paper for the 
yaby!” 

“Is that so!” exclaimed Ross, heatedly. 
“I can see that you have the average 
man’s conception of what a budget is. 
Well, it’s about time someone knocked 
the props from under those false ideas 
of yours—and set you on the right 
track. And I might as well be the one 


| to do it.” 





“Go right ahead, old man. I'm a good 
listener, if nothing else.” 


as ELL, to begin with,” said Ross, 
“like the average man, you scoff 

at the sound of the word ‘budget’. You 
say it isn’t practical—won’t work out. 
Yet, if I should ask you whether it is 
possible to build a good house without 
the direction of blueprints, you would 
say I’m crazy—and that it’s ridiculous 
to think of putting up a house that way. 
“Now tell me—is there any vast differ- 
ence, in principle, between building your 
financial life with a plan and building 
a house from blueprints? As a practical 
man, you know that a house constructed 
without the use of blueprints will turn 
out to be a pretty ‘lop-sided’ affair, with 
poorly laid-out rooms, uneven floors, and 


all sorts of misfits. Of course, you can 
live without a budget—but generally 
speaking it will be in much the same 
topsy-turvy, ill-proportioned way you 
would put up a house without working 
plans of some specific description. 
“I’m driving at this, George,” 
continued, 
planned, more livable shelter by virtue 
of the directions which were followed in 
its erection. And, by the same token, the 
daily business of living becomes a more 
comfortable procedure—a more balanced, 
rational and secure affair by virtue of the 
budget or financial plan you follow in its 
execution. Am I right or wrong?” 
“Right,” replied George Barton, “and 
I didn’t want to say anything that would 
lead you to believe I thought otherwise. 
My quarrel isn’t with the budget itself. 
It’s a fine thing. But there must be some- 
thing radically wrong with it in practice, 
because so many people undertake the 
task of living by a budget, and then so 
soon discard it—or, if they do follow it 
out, they don’t seem to be measurably 
better for having done so. Show me why 
that is—and then I'll believe more whole- 
heartedly in your budget idea.” 


Ross 


“YOUR point is well taken,” answered 
Ross. “Many families go on the 
budget system by buying three or four 
fancy notebooks, a dozen pencils, and 
plenty of erasers. They put down the total 
amount of the family’s income on one 
side of the page—and then proceed to 
fill the rest of the book or books with 
daily carfares and ice cream sodas and 
whatnots. When the end of the year 
comes around—if the plan lasts that long 
—they add up all the expenditures, pray- 
ing at the same time that the whole mess 
balances. In other words, their main con- 
cern is to account for every penny spent 
—and to hold that account within their 
total income. 

“And while such a purpose is admirable 
in itself, the results will not prove as 
worthwhile as they could under the proper 
type of budget. As I see it, the entire 
purpose of budgeting family expenditures 
is to do so with a very definite goal, other 
than mere account-keeping, in view. Here 
again, comparison with the blueprint and 
house argument offers itself. For the whole 
idea in using blueprints to build a house 
is to have the dwelling in its completed 
form represent exactly what it was origi- 
nally planned to look like, down to the 
last detail. Then you know that where the 
blueprint calls for a room of ‘such and 
such’ a size, the finished house will have 
that room, that size. 

“In other words, a blueprint is the 
means to an end—and that’s exactly what 
a budget is. And the end, in the case of a 
budget, should be a definite, pre-arranged 
amount of (Continued on page 5) 
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A PAY REDUCTION 
THAT GOES IN 
THE BANK FOR YOU 


(Continued from page 4) 


savings for the year. Budgeting for the 
sake of a budget isn’t enough. You've 
got to make up your mind to save a 
certain amount—and then call in a budget 
to help you carry out your project. Sup- 
pose, for the sake of illustration, your 
income for the coming year will be $5,000. 
Now, instead of drawing up a_ budget 
whose purpose is to keep your expendi- 
tures for the year within that figure, and 
to show you exactly how you can do it, 
down to every last nickel and penny—in- 
stead of setting out that way, I suggest 
that you begin with these points in mind: 

“Hard times have struck home. Every- 
where else, all along the line, pay reduc- 
tions have been put into effect. The house- 
hold firm of Barton & Company is hit 
also, as are so many other businesses, and 
forced to apply a 10% pay reduction to its 
members’ incomes. The $5,000 suddenly 
shrinks to $4,500. But now the story 
changes a bit. This pay reduction is dif- 
ferent from the usual kind. For, while 
there has been a 10% reduction in the 
weekly income, that loss will actually be 
credited to your savings bank account 
each week—so that, at the end of the 
year, you will have an additional $500. 
in the bank to balance the 10% loss in 
income. 

“In short, you are going to deposit a 
little less than $10. a week in your savings 
bank, and then forget about it by assum- 
ing that this shortage in your income is 
due to a 10% pay reduction. Bear this in 
mind and count on your income for $4,500 
only. Now, take this reduced sum and 
you are ready to start talking about 
budgets and plays for 1932. Lay out your 
budget so as to make $4,500 cover the 
expenses that you formerly figured would 
have to be taken care of with $5,000. 
Hammer into yourself the idea that you 
must live within that $4,500 and you'll 
find—once you've set this definite goal— 
that it can be done just as well on $4,500 
as it can be on $5,000. 


‘PIS HESE figures may not fit your case, 

but the idea is the same with any 
set-up you make. Instead of merely hav- 
ing a notebook filled with a lot of figures, 
you will have accomplished one definite 
and big thing. You will have saved money 
—and that should be the real purpose of 
any sensible budget. Now try and tell 
me that’s a waste of time!” 

“Tl try nothing of the sort, Ed,” Bar- 
ton said in a rather surprised voice. “I’m 
with you 100% on that idea. You know 
I’ve never looked at it in that light. But 
now that I look at it that way, I really 
see the value of a budget—and I think 
I'll include your plan in my ‘A-1’ New 
Year’s Resolutions.” 

“What do you mean—‘A-1’?” 

George chuckled. “You know,” he 
replied, “we all make a number of them 
—and so do I. But the ones I call ‘A-1’ 
are the ones I really mean to keep. The 
Others are generally forgotten in about 
a week.” (Continued on page 6) 
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Raising Junior” and 
EQUITABLE EDUCATIONAL INSURANCE 





Kenneth, Joan and Junior Lee in private life are Mr. and Mrs. 
Peter Dixon and David. Their radio sketch, *‘ Raising Junior,”’ is 
sponsored by the Wheatena Corporation over the N.B.C. network. 


Mr. and Mrs. Dixon own an Equitable Educational 
Policy to assure funds for Junior’s College Education. 


““We have many problems in raising Junior,””» Mr. Dixon writes 
to The Equitable, ‘‘and you have offered the solution to a most 
important one. No longer do we worry about financing a college 
course for David. Your Educational Endowment Policy has guar- 
anteed this, whether or not I am still living when the time comes.” 


THE EQUITABLE 


LIFE ASSURANCE SOCIETY OF THE UNITED STATES 


Thomas I. Parkinson, President, 393 Seventh Ave., New York, N.Y. 
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I have a child who will be ready for college in years. 
Please send booklet showing how I may provide Insurance to 
guarantee funds for this Education. My age is . 
Name 
Address___ oe = — ae 


















ICK at heart the , 
trembling girl shud- } 
dered at the words that ‘S 
delivered hertothisterri- @& 
ble fate of the East. How 
could she escape from this 
Oriental monster into whose 

—t,.- — ei none had seen? 
le yyy 4 situation. What 
twas to be the fate of this beautiful girl? Who 
was this mysterious emissary? 


know answer to this and the most 
se ener eee ent tales over told, read these 


MASTERPIECES OF 
ORIENTAL MYSTERY 


11 Superb Volumes 
by SAX ROHMER 


HESE are no ordinary detective 
stories, The hidden secrets, myster- 
fes and intrigues of the Orient fairly leap 
from the pages. Before your very eves 
spreads a swiftly moving panorama that 
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homes of luxury, 
derworlds of London and the Far 
East—from Pi to incred- 
ible scenes behind idol temples 
in far off China—from hidden 
cities in Malay to the very seat 
of Hindu sorcery. 


11 Thrilling Volumes 
Be the first in your communit 
to own these, the most wonderf 
Oriental mystery stories ever 
ublished—books that have sold 
thehundred thousand at much 
er pw ap —_ enjoy 
reading over and over again. 
Handsomely bound in sub- 
stantial cloth covers, a_ proud 
adornment for your table or 
shelf. A constant source of pleas- 
ure at less cost than any other 
form of entertainment. 
These are the sort of stories 
that President Wilson, Roosevelt 
and other great men read to hel 


dens. ‘They cast your worries 
into oblivion, increasing your 
efficiency many times over. 
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A PAY REDUCTION 
THAT GOES IN 
THE BANK FOR YOU 


(Continued from page 5) 


“It certainly won’t do you any harm to 
stick by this one, George. And now [I'll 
put you straight on another popular fal- 
lacy. The actual process of keeping an 
annual budget is not the tedious, paper- 
consuming job you think it is. At least, 
I don’t find it so.” ; 

“How does yours operate, Ed?” 

“Very simply. My first step is to set 
aside, figuratively speaking, the annual 
amount of savings to be made. Actually, 
I deposit enough money each week to 
take care of this for the year. With that 
out of the way, I then divide my budget 
into two classes—one, Fixed Charges, 
and the other, Fluctuating Expenses. The 
first consists of rent, taxes, insurance 
premiums, etc. The second consists of 
medical bills, food, clothing, amusements, 
etc. 


“I TACKLE my fixed charges first by 

making a memorandum on one page 
of the amount I have to put in the bank 
every month to pay them, when the bills 
come in. This eliminates all further book- 
keeping on this account. My check book 
stubs are all the records I need. Then I 
subtract the fixed charges from my.net in- 
come—that is, my total income less the 
savings deposit I mentioned before. The 
remainder, then, must be enough to cover 
all the fluctuating charges which Ross & 
Family will encounter in the course of a 
year. Or perhaps I’d be more correct in 
putting it the other way. The fluctuating 
charges must not exceed the remaining 
income. Incidentally, these items require 
a memorandum page of their own. 

“So far, you see, there’s been little or 
no bookkeeping. As a matter of fact, the 
entire plan calls for but one bit of pencil 
sharpening and account-keeping—and that 
will consist of keeping track of the money 
spent on fluctuating charges. Both you and 
Helen will have to make it your business 
to keep these expenses within the amount 
set aside for them.” 

“That seems to be the hitch in every 
family budget system,” put in George 
Barton. 

“Tf you think of it as a hitch,” Ross 
answered, “you'll probably end up by 
abandoning the plan before long. The best 
way to conquer this hurdle is by taking 
as your first New Year’s Resolution this 
thought: J will face the facts—and to 
stick by that resolution. 


**T*O maintain a successful budget, be 

it for the financing of the home, the 
operation of a business or the manage- 
ment of a government, the facts must be 
faced. In a broad sense, the foundation 
of any plan is only as strong as the 
knowledge of the facts upon which that 
plan depends. Facing facts requires cour- 
age, George. Usually, we are afraid to face 
them—because we are afraid to learn 
what they have to say—or, because by 
facing them, where a budget plan is con- 


| sidered, we shall be forced by real com- 


(Continued on page 7) 

























Here’s That 

Long-Hoped-for 

“HOME WORKSHOP 
MANUAL” 


at a new low price! 


Order NOW-—send NO 
MONEY—and get this 
BIG WORKSHOP 
MANUAL for $1.05 less 


than the regular price. 


With the expert help of this great 
handbook you can easily be your own 
furniture builder—electrician—radio 
expert — painter — decorator — toy 
maker — model mechanic — garden 
craftsman — metal 
worker—boat build- 
er—and general all- 
around construction 
and repair man. 


1 COMPLETE 
SECTIONS 


It is hard to believe that such 
a great variety of things to 
make can be covered in such 
complete detail until you actually 
see the book and look through 
its sixteen big sections. 


Contains 496 

pages and 

more than 500 
illustrations 




















1. Building Fine Furniture 
by Hand. 

2. Furniture of Modern De- 
sign, 

3. How to Use Small Wood- 
working Machinery. 

4. Repairing Old Furniture. 

5. Toys to Delight the Chil- 
dren. 


6. Novelties—Ornamental and 
Amusing. 


7. Woodturning Simplified. 
8. Decorative Metal Work. 
9. Model Making. 
_ 10. Radio and Electrical Pro- 
jects. 
11. Improvements for Ilouse 
and Garden. 
12. Boats and Sports. 
13. Painting and Decorating. 
14. Woodworking Tools. 


_15. Equipment to Make for 
Your Home Shop. 


16. Better Home Workshop 


Methods, POPULAR SCIENC® 


REGULAR PRICE $5.00— 
NOW ONLY $3.95 
With Your Name In Gold On The Front Cover 


SEND NO MONEY— 
Just This Coupon 


Write your name before you turn this page. 
Don’t miss this temporary bargain. You need 


mail the book to you at $3.95 C. O. D., plus 
a few cents postage. Your name will be in 
full gold on the front cover. If you don’t find 
this the most interesting, useful, time and 
money saving guide you ever saw, send it 
back and your money will be refunded. 


===="ORDER ON THIS COUPON*™""""j 


Popular Science Publishing Co., 
381 Fourth Avenue, New York, N. Y. (P.S. 2-32) 
Please send me a copy of the regular $5 edition of 
The Home Workshop Manual for only $3.95 C. O. D. 
plus a few cents postage, in accordance with your offer. 
Print my name in gold on the front cover. If I am dis- 
satisfied with the book I may return it and you will 
refund my money. (Please print your name below so 
that it will be properly spelled on your book). 


ee oe ee i icicranneinies 


Orders from outside United States and possessions must he 
accompanied by payment in advance 


POPULAR SCIENCE MONTHLY 


send no money with the coupon. We will - 























A PAY REDUCTION 
THAT GOES IN 
THE BANK FOR YOU 


(Continued from page 6) 


change our way of living.” 

George Barton did not reply immediate- 
ly. That last statement of Ed’s was sink- 
ing in . . . striking home. Slowly he 
nodded his head, and then turned to his 
friend. “You put your finger on the sore 
spot that time, Ed,” he answered, “and 
I, for one, can’t dodge the truth of a 
statement like that. It’s sound reasoning, 
and I’m thoroughly convinced of its value. 
Let me tell you something—Barton & 
Family are going on the Ross Budget 
Plan in 1932 and they’re going to see it 
through successfully or ‘bust’ in the at- 
tempt! The first step toward its execution 
will be an executive conference to be 
called to order tonight,” said George with 
a smile, as both men got up to leave the 
train. 





To Help You Get Ahead 


HE booklets listed below will help 
every family in laying out a financial 
plan. They will be sent on request. 


Your Income and Your Life 
Insurance is the name of a brtef book- 
let scientifically answering the question 
“How much life insurance does a man 
really need?” Provident Mutual Life 
Insurance Company of Philadelphia, 
Pennsylvania, will mail a complimentary 
copy upon request. 


Before 65 and After explains the 
full details of a Retirement Income, with 
full Life Insurance, Disability and 
Double Accident benefits. Sent on request 
by The Equitable Life Assurance Society, 
393 Seventh Avenue, New York City. 


How to Get the Things You Want 
tells how you can use insurance as an 
active part of your program for getting 
ahead financially. Phoenix Mutual Life 
Insurance Company, 328 Elm Street, 
Hartford, Conn., will send you this 
booklet on request. 


Enjoy Money shows how the regular 
investment of comparatively small sums 
under the Investors Syndicate Plan, with 
annual compounding of 514% interest, 
builds a permanent income producing 
estate, a financial reserve for a business, 
or a fund for university education or 
foreign travel. Write for this booklet 
to Investors Syndicate, Investors Syndi- 
cate Building, Minneapolis, Minnesota. 


See How Easy It Is tells how it is 
possible to start off with a definite 
plan for creating an immediate estate 
leading to future financial security. Get 
your copy of this booklet by writing to 
Postal Life Insurance Company, 511 
Fifth Avenue, New York City. 
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Follow the Direct Road to Suceess 


Do you want a better position and a larger pay envelope? There is just one 
way to win success—be head and shoulders above your fellows by gaining a 
. broader basic education. Mathematics is the basis of all educa- 
> tion. Not a day passes in which you do not have to use 
j : mathematics in your work. Do you make your own calcu- 






. lations, or are you handicapped by your inability to do this 

work yourself? Here is the whole secret of success. This 

is why mathematics is taught in every school and college. 

. A thorough knowledge of it makes clear so many things 

which are puzzling you today. 

Do not let another day pass without doing something to im- 

prove your knowledge of mathematics. But how can you 

obtain this knowledge? By going back to school or college, 

or taking an expensive correspondence course? You need 
do neither! 


At Last! Mathematies Self-Taught 
This Simple, Easy Way! 


Now you can take advantage of this easy method which 
has been worked out by an expert for those who do not 
wish to give the time and money required by other methods 
of mathematical study. A very simple and extremely _in- 
teresting group of books has been prepared for you by a 
man who has devoted his life to teaching practical men the 
fundamentals of this important subject. 


MATHEMATICS 
FOR SELF STUDY 


By J. E. Thompson, B.S. in E.E., A.M. 
Dept. of Mathematics, Pratt Institute, Brooklyn 











These books start right from the beginning 
with a review of arithmetic that gives you 
all special short-cuts and trick problems that 
save countless hours of your time and make 
you more valuable to yourself and your job. 
Then they go right into higher mathematics 
and show you how simple it is when an 
expert explains it for you. Don’t let ap- 
pearances fool you, mathematics is easy. 
You can get these books on approval and 
see for yourself how much enjoyment you 
can have while getting this valuable train- 
ing and solving interesting practical prob- 
* lems that puzzle your friends and fellow- 
workers. In no time at all you will be 
tackling with ease the most difficult ques- 

tion on this subject. 




















A Complete Reference Work 
on Mathematics in These An Expert Gives You These 
Four Inexpensive Books Simplified Methods 


Thompson, the author of these books, 
is not an ordinary teacher of mathematics. 
He has had many years’ experience in giv- 
ing students the kind of mathematical train- 
ing they anne in -_ ae He fre: 
: : sents each practical method an oroblem 
Arithmetic for the Practical Man in the clearest and simplest way. He gets 
Algebra for the Practical Man right down to the kind of information that 
Trigonometry for the Practical Man you need in your daily work. Look up 
Calculus for the Practical Man any mathematical problem that puzzles you 

in these books and see how quickly you 
4 Volumes—1240 Pages—Illustrated get the solution. 


Send No Money 
Examine These Books for 10 Days FREE! 


The coupon below brings you the four books for 10 days’ free trial. After 10 days, 
return the books to us without obligation or send us the small down payment of $1.65— 
balance in three monthly payments of $2.00 each (5% discount for cash). 


MAIL THIS COUPON 


D. Van Nostrand Co., Inc., 


Starting from the first simple principles, M 
these interesting -books take you, by easy aay 
stages, into the detailed applications of 
higher mathematics. Each step is clearly 
explained and is followed directly by sam- 
ple problems. 


l 250 Fourth Ave., New York. | 
Send me MATHEMATICS FOR SELF STUDY in 4 volumes. Within 10 days I 

| will either return the books or send you $1.65 as first payment and $2.00 per month | 
l for 3 months—total $7.65. (5% discount for cash.) (Pop. Sc. 2-32) | 
| TOD sci sincnaccsinicsicaets petiicnnioabiraasana | 
| PN as, Sccissiniaisncaronmeiiion | 
| { 
I TN sa cicaspsasdeipenseditsansnaibitssactaatbinsbncs Saihssesetvnies ; | 
| Business Connection. . | 
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“| didn’t 
get the job” 











E’D counted on landing the job—but he 
H missed out. Again he’ll have to “stall” 
the landlord, the grocer and all the rest. One 
thing stood between him and a weekly pay 
check. His wife is somewhat reluctant to tell 
him. He doesn’t realize that a fresh, close shave 
is important in getting and holding a job. 

o & e 
Far too many men shave, without being clean 
shaven. The blade you choose and the way 
you use it make the difference. Of course you 
can’t shave your way to independence, but 
a fresh, immaculate appearance will help. 
The slightest growth of stubble is a handicap. 
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Today Gillette offers a new blade that makes 


close and frequent shaving easy and comfort- 
able. It never roughens or irritates tender skin. 
Stubborn beard is sheared away quickly and 
smoothly. Try the new Gillette on our guar- 
antee. You risk nothing. Buy a package and 
use two blades. If every shave isn’t clean and 
pleasant—return the package to your dealer 
and he’ll refund the entire purchase price. 


Gillette 


RAZORS <> BLADES 


















The cost of radio en- 
tertainment is very 
low and affords much 
pleasure to millions 


ERTAIN things, like buying a new 
set of tubes or an occasional need 
for servicing, have a way of 
looming up in the minds of radio 

owners and giving the false idea that a 
good deal is being spent for radio enter- 
tainment. As a matter of fact, when you 
figure out all the various costs incidental 
to radio operation on a yearly basis, it is 
apparent that amusement comes far more 
cheaply by radio than by most other 
means. 

In so far as power supply goes, one 
cent an hour at the very outside is all it 
costs to operate a radio receiver. More 
generally, one-half cent is all that is spent 
for electricity, the average power rate 
today being more nearly six cents per 
kilowatt hour that the ten-cent rate on 
which the former figure is based. The 
average set, which we will consider one 
of nine tubes, draws from eighty to one 
hundred watts per hour, while small sets 
go as low as fifty watts. Ten dollars a 
year is a fair amount to count for current. 

So much for power; we shall now con- 
sider the matter of tubes. The average 
set of tubes needs replacement about once 
a year, sometimes less and sometimes 
more frequently, depending largely on how 
much the set is used. Tubes produced 
today are fairly consistent in giving 1,000 
hours of service and, in most households, 
1,000 hours a year or three hours a day 
is about all that a set is used. The retail 
price of a set of tubes for most modern 
electric receivers comes to approximately 
$15, so this amount can be assumed as 
the average yearly tube replacement cost. 

Depreciation of the set should, of 
course, be counted if we are to get an 
accurate picture of the cost of operating 
a radio receiver. It is rather hard to figure 
this since there are two ways of looking 
at the matter of set depreciation. From 
the standpoint of turn-in value, a set 
depreciates to a very large extent just as 
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What It Costs to 
Operate a RADIO 


a 


soon as it is instalied and first used in 
the home. And, from this angle, it de- 
preciates about seventy-five percent by 
the time the next models are announced. 
However, considering the matter from 
the standpoint of the receiver’s period 
of usefulness, about twenty-five percent 
might be charged off each year for depre- 
ciation. Modern sets are good for four 
years of service at the very least, and 
for a great deal longer if you do not place 
great importance on having a set that has 
all the very latest features and refine- 
ments. A good set rarely ever wears out. 


LLOWING about $100 as the initial 

price of the receiver, the yearly cost 

of operating such a set would be some- 
thing like this: 





Depreciation on sét............... 25 dollars 
Replacement of tubes............ 15 
Power consumption ................. 10 
Total annual cost.................. 50 


Even with all these generous allowances 
for the various items, it brings the daily 
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cost of radio amusement to approximately 
thirteen cents a day or four cents an hour, 
with a possible slight addition if there is 
any servicing required. If you use your 
set for ten years without much repair 
cost, that would lower hourly operating 
cost to three cents. 

In basing our figures for radio operating 
costs, we have purposely overlooked the 
new midget type of receiver which is 
being favored so much at this time. There 
is no such thing as an average midget 
set, there being two very distinct types 
of midget receivers. Those in the very 
low price class (about $39 or thereabouts) 
form the largest group of midgets, and 
then there is the other distinct group 
of midgets much higher in price (approxi- 
mately $69). The cost of power for oper- 
ating the lower priced midgets is about 
one-half that for an average large set, 
their current consumption running from 
forty to fifty watts per hour. Most of 
these midgets have five tubes, and that 
means a cut of almost one-half, also, in 
tube replacement per year. 


HE difference between the more ex- 

pensive midgets and the larger sets 
is not so much in operating as in initial 
cost, as they consume almost as much 
power and have nearly as many tubes. 
However, these larger midgets as a rule 
are more serviceably built and there is 
less likelihood of any repair cost. 

While electric sets today take about 
as much power to operate as the first 
electric sets put out, tube replacement 
cost has gone down appreciably due to 
improvement in tube quality, and also 
design has become more standardized, low- 
ering the rate of depreciation. 

Considering both the lowered operating 
and also initial cost for rad‘o sets, the 
present is an excellent time for anyone 
without a modern receiver to make a radio 
investment. 
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HAVE SUNSHINE all winter long, 
AT LITTLE COST 


HE Mazpa Sunlight Lamp (Type S-2) brings the ben- 
efits of mild ultra-violet radiation equivalent to the best 
midday midsummer sunshine into the home, at small cost. 





















NEW 


MAZDA 
Sunlight Lamp 

Inexpensive wall or ceiling fixtures required for the op- 
eration of this lamp enable you to bask in ultra-violet rays 
while you bathe. Men can have the benefits of ultra-violet 
while shaving. 

Floor and table lamps constructed especially for the use 
of the Mazpa Sunlight Lamp (Type S-2) in living-rooms, 
bedrooms, and solariums, permit you to enjoy ultra-violet 
radiation while you indulge in bridge, or read or rest. Spe- 
cial fixtures are also available for use in offices, gymnasi- 
ums, indoor playgrounds, and at swimming pools. 

For full information use the coupon below, or address 
any of the manufacturers listed here. 











BEARDSLEE CHANDELIER 
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Here’s Perpetual Motion 
but How Does It Work? 


Is PERPETUAL motion possible? Yes. That 
is a bold statement, but I am able to prove 
it. I know that some of the wisest men who 
ever lived have worried their brains about 
it during the past 3,000 
years, yet were never 
able to make it work. 
I am also aware of the 
fact that present-day 
science claims it to be 
absolutely impossible. 
But I have made a 
machine that actually 
runs without any ap- 
parent source of power. 
Since you are publish- 
ing a scientific maga- 
zine, which I enjoy reading, I thought you 
would like to know about this “eighth won- 
der of the world,” perpetual motion, strange 
as it may seem.—R.R.B., Durham, Calif. 


He Deserves It, but That 
Would Make a Mighty Book 


In MEMORY of the great inventor, Thomas 
A. Edison, I wish you would take the next 
six issues of your magazine and devote the 
entire book to a publication of a complete 
life history of this famous man. These could 
be bound in one book and I am sure nearly 
everyone would like a set. Nothing we can 
do will pay him the honor he deserves. 
Perhaps you have a better plan. I hope so. 
I have over one hundred copies of your 
magazine and have never yet been disap- 
pointed. Yours for hundreds more.—E.A.B., 
Moorhead, Minn. 


Don’t File Back Numbers; 
Keep Them with Your Files 


I THINK your magazine is great. It makes 
me laugh when I read the way some readers 
would have your magazine written. I can’t 
help but wonder what some of these fellows 
look like, who are constantly knocking the 
carpentry section. I agree with L.S.Y. of 
Berkeley, Calif., about the carpentry section, 
but I don’t agree with his keeping his old 
copies of P.S.M. in the attic. I keep mine 
in my workshop for reference—B.A.B., 
Kansas City, Mo. 


Flying Must Be Great but 
the Motorcycle Is Cheaper 


SoME time ago you asked readers if they 
thought too many aviation articles were ap- 
pearing in the magazine. For my part, I can 
never read enough about aviation, but am 
one of those unfortunates who is financially 
unable to fly. I take 
to the next best sport, 
which is motorcycling, 
and wish you would 
print more articles on 
that subject, particu- 
larly the need of more 
garages with machinists 
who understand the 
motorcycle and which 
keep a few simple 
screws to replace those 
that vibrate loose and 
cause trouble. May I suggest that you try 
a motorcycle page? It may prove quite 
popular.—R.A., Nashville, Tenn. 


PRESTO! 
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“‘New York’s Real Underworld” 


Wins Warmest Admiration 


Have just finished reading your article, 
“Exploring New York’s Real Underworld.” 
May I say it is one of the most interesting 
I have ever read or ever hope to read. Talk 
about giving the lowdown on what’s under 
the pavements of New York’s streets! Say, 
that story was just the thing! Interesting and 
more than informative. Now all I have 
to do is reread it once or twice and I shall 
be able to give some real information to 
visiting friends from out of town. Let’s 
have more of ’em. If that’s not possible, 
let’s have stories about other large towns 
in the United States, giving some real dope 
about what’s what and why under their 
streets. For real live interesting stories about 
everything in general give me PopPuULAR 
Science MonTuiy. I am a seafaring man and 
have bought magazines in many different 
parts of the world, but the best of ’em comes 
a pretty poor second to PoputaR SCIENCE 
MonTuHiy. ’At’s the king-pin of the whole 
lot—L.T.B., New York, N. Y. 


Maybe It Would Go to 


Pieces Everywhere at Once 


I sEE by a recent issue of PoPpULAR SCIENCE 
MonrTuiy that B.C., Gloversville, N. Y., is 
puzzled by a chain problem. He is of the 
opinion that if a chain were made with all 
the links of uniform strength it would not 
break no matter what strain was put upon 
it. He bases his opinion 
on the fact that a chain 
is as strong as its weak- 
est link, but as there 
is no weak link it 
would be impossible to 
break it. Suppose that 
a weight is suspended 
from a chain in which 
all the links are of uni- 
form strength. Now if 
this weight is just suf- 
ficient to break a single 
link it is only natural 
that there is enough strain present to break 
the chain, and it is my opinion that the top 
link will be the one to snap. The reason 
for this is that it receives more strain than 
any other link in the chain, for not only 
does it support the weight but it must also 
support the rest of the chain. As for a 
chain that is horizontal, things are a bit more 
complicated. In such a case both end links 
are under equal strain, and it would be 
difficult to tell which one would part first. 
Probably both links would break at the same 
time—F. R., New Bedford, Mass. 





Here’s a Reader Asking for 
Fiction in Your Magazine 


I HAvE been reading Poputar ScIENCE 
MonTHLY since 1926. There was a story, 
then, about some fellows who were lost on 
an island and built a boat and made all their 
own tools including a lathe and smelter for 
constructing an engine to drive the boat. I 
think the story was a little far-fetched, but 


it made darn good reading anyway. Why 
don’t you have some more like that? Some 
of these guys that write for “Our Readers 
Say” page give me a pain in the neck. Any- 
one would think they wanted the magazine 
published for them alone—C.B.S., Independ- 
ence, Kan. 


Take a Look at This, You 
Knockers, and See How You Like It 


Listen, all you guys with your mouths 
open all the time! You're continually holler- 
ing about this magazine not printing enough 
of this and that “to suit me.” Each of you 
wants a whole book on 
the subject that you 
like. What do you 
want in one magazine 
for two bits? An educa- 
tion in all the sciences? 
A lot of you are 
squawking about the 
fact that there are too 
many articles in this 
magazine dealing with 
aviation. Why are they 
there? Aviation has a 
broad field in which work may be done, and 
there are people who are doing this work. 
That’s why they have articles in this maga- 
zine about it. You find out what people are 
doing along this line. Instead of doing so 
much snorting around about there not being 
enough of “my science” in this magazine, 
why don’t you get busy and do something 
along your particular line of interest that 
will be cause enough for this magazine to 
say something about it? If there are no 
developments in the science you’re interested 
in, how do you expect this magazine to treat 
it?—R.P., Staples, Minn. 


4BAVE I(T TO ME “POP’! 








Make It Snappy Now: 
How High Is This Plane? 


I Enjoy everything in your magazine, but 
what interests me most is your “Our Readers 
Say” column, and everything on woodwork- 
ing and metal novelties. Will your readers 
solve this problem: How high must a plane 
be to be seen twenty-five miles away on 
ground level?—M.O., San Francisco, Calif. 


Shortening Ford’s Wheelbase 
One of the Simplest of Things 


In A_ recent issue 
of PoputarR SCIENCE kK! 
MonTHLY, a contribu- Kev 
tor to “Our Readers \s\ 
Say” wanted to know : 


how to shorten the 
wheelbase of a Model 
T Ford for racing and 
somersaulting purposes. 
I am an expert on the 
Ford models from A to 
T, and I know that the 
most efficacious method 
for accomplishing this 
trick is as follows: Place the Ford in front 
of a thick wall, get a five-ton truck going 
at fifty miles an hour, and bang into the 
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[ Our New 
HoMECRAFT 


GUILD 
Acclaimed by Readers 


T WAS a little incident—a straw in 
the wind—that gave the editors the 
first indication of the tremendous suc- 
cess of our new service organization, 
the Popular Science Homecraft Guild, an- 
nounced in the January number and ex- 
plained again in detail on page 78 of this 
issue. The Guild was formed to encourage 
more men to take up the home workshop 
hobby and particularly to make it easy for 
them to get started—so easy, inexpensive, 
pleasurable, and profitable, in fact, that 
they would be certain to continue from 
one project to another until they were 
full-fledged amateur mechanics with well- 
equipped home workshops. As the first 
step in this direction—and the greatest 
step ever taken by a magazine to promote 
interest in home craftsmanship—a kit of 
parts was offered for building a beautiful 
butterfly table. 
Fully a week before the January issue 
with the announcement reached the news- 


the kits. This was so astonishing that an 
investigation was made, and it was discov- 
ered that an employee of the printing plant 
had read the article before publication and 
been so impressed that he sent his order 
in right away. 

As soon as the issue was actually on sale, 
orders and letters were received by the 
hundreds, far in excess of even the most 
optimistic predictions. 

“I have just been looking through your 
latest issue,” one reader wrote, “and am 
quite interested in your Homecraft Guild. 
I think it a splendid idea and it certainly 
should be well taken up. What struck me 
especially was the price of the butterfly 
table. I have always been interested in 
making things of the type you publish, but 
when it comes to buying the more expen- 
sive woods to which there is so much waste 
when one has to cut it oneself, it soon 
mounts up to a rather prohibitive price.” 

“I am greatly pleased with this innova- 
tion of PopuLAR SCIENCE MonTHLY,” said 
another reader, ‘and sincerely hope its 
reception by your readers will more than 
justify the undertaking.” 


suggested pieces of furniture to be included 
in the construction kits the Guild is pre- 
paring. These suggestions are being tabu- 
lated and will be utilized in expanding the 
Guild’s work. The pieces to follow in the 
immediate future probably will be a coffee 
stand, a sewing cabinet, a chest, and a 
magazine rack. 

We have always described our Home 
Workshop Department as a clearing house 
for the ideas of men who like to work with 
tools. The Guild is an extension of this 
same idea, and therefore we welcome the 
Suggestions of readers for extending its 








activities and making it more helpful. 
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INFERIORITY 
COMPLEX 


E WAS GOOD in his job. 

No one denied that. But 
he felt inferior to his associates. 
Most of them were college men. 
He envied them the mysterious 
thing called “background.” 


Today he happens to be one of 
the principals of the business. But 
more important he has lost his in- 
feriority complex. Instead of en- 
vying his once better informed 
associates he is their equal. 


His case is by no means unusual. He is 
one of the many who have learned the sim- 
ple secret that good reading opens the gate- 
way of the mind and offers a broader view 
of life. It is this broader view that inspires 
self-confidence. In one word it’s culture. 


“But what are the really great books?” 
you may ask, 


The question has been wonderfully an- 
swered by America’s greatest educator, Dr. 
Eliot, forty years president of Harvard. He 
made it a vital part of his great life work 
to assemble in one set the really worthwhile 
writings. These books place you on an 
equal footing with the best educated of your 
associates. These books are what people 
mean by a “literary background.” 


And the cost is amazingly low. In fact, 
less than you pay for popular fiction. 


THIS FREE BOOK. You need not 
decide now. But by all means own this 
famous free book, “FIFTEEN MIN- 
UTES A DAY.” It gives Dr. Eliot’s own 
plan of reading. It may mean a new view 
of life to you, greater self-confidence, and, 
above all, keener pleasure. It will be sent 
you FREE. Mail this coupon today. 


P. F. COLLIER & SON DIST. CORP. 
250 Park Avenue, New York City. 


By mail, free, send me the booklet that tells all about 
the new Home Library edition of Dr. Eliot’s Five-Foot 
Shelf of Books (The Harvard Classics) and contains Dr. 
Eliot’s own statement of how he came to select the greatest 
library of all time. 

Mr. 
NAME { Mrs. . 
Miss 
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rear of the Ford. This will reduce the wheel- 
base to exactly three inches. If you think 
the wall may not be solid enough, use a 
young mountain, properly braced—ML., 
Detroit, Mich. 


Speaking of Woozy, Go 
Nuts Over This One! 


I sHouLD like to ask Mr. B.C. of Glovers- 
ville, N. Y., who had “Just a Little Problem 
but It’s Got Him Woozy” in the column of 
what “Our Readers Say,” if it was the load 
of straw that broke the camel’s back or was 
it the last straw piled 
on the load? If the 
last straw had not been 
piled on the load, the 
camel’s back would 
not have been broken; 
and the last straw 
could hardly break a 
camel’s back, though a 
load of straw might. 
But the load could not 
break the camel’s back 
without the last straw. 
Kindly tell me which 
it was that broke the camel’s back, the load 
of straw or the last straw.—H.H., Raytown, 
Mo. 


Don’t You Worry; He'll 
Keep It Up, All Right 


Let me congratulate Poputar ScIENCE 
MonrTHLY on its cover dfawings. They are 
better, more interesting, and truer to life than 
those appearing on any other magazine in the 
scientific field. Tell your artist to keep up 
the good work. Your article on the falsehood 
of astrology was so convincing that I clipped 
it out and sent it to one of the astrologers who 
broadcast on the air. Let’s have more of 
such articles—H.H., Brooklyn, N. Y. 


Maybe You Scientists Will 
Behave Yourselves After This 


Jesse F. Geupers’ article on asfrology in 
PopuLaR ScrENCE MontTHLty was bunk, to 
express it mildly. I don’t deny that there are 
charlatans among the astrologers, but if you 
look for them you find them in every other 
walk of life. Who are these “recognized 
scientists’? Aren’t they full of theories, 
assumptions, and hypotheses themselves? 
And they expect us to believe every word 
they say !—F.P., Los Angeles, Calif. 


Some Folks Think It 
Makes a Lot of Difference 


Ir we are, as the scientists say, monkeys 
or their descendants, what will the end be? 
Say, Mr. Editor, what difference does it make? 
If the evolution theory is true, wailing and 
gnashing of teeth can’t make it false. If it 
is not true, then all the scientific teaching, 
theories, and discoveries can’t make it true. 
So why worry? We are here. We are what 
we are, and all the arguing and teaching 
can’t change it. What difference does it make 
whether creation took 
a million years or 
was instantaneous? We 
were made from the =p 
dust of the earth. So AW LET 
are all animals, and if ME SLEEP! 
man was made from 
an animal, it was from 
the dust of the earth. 
God could have made 
man out of a monkey 
or an opossum just as 
easily as out of a pile 
of dirt. If we are hu- 
man, then we are. If we are descendants 
of animals, we are what we are; worrying 
won’t change it—F.C.C., Flint, Texas. 
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Simple Little Trick to 
Make Hard Things Easy 


ProBLEMS apparently quite difficult can 
often be made very simple by using a graphic 
drawing. Such was the problem recently 
published by Poputar Science MONTHLY as 
follows: “A man is now twice as old as his 
wife was when he was as old as she is now. 
When she becomes as old as he is now, 
the sum of their ages will equal 100. What 
are their respective ages?” Draw six hori- 
zontal lines, parallel and equidistant apart, 
with a perpendicular end line. From where 
this perpendicular line cuts horizontal lines 
Nos. 3 and 4, draw two parallel slanting lines 
(any angle) cutting the upper horizontals. 
The upper slant represents the man’s vary- 
ing ages, and the lower one, the wife’s. The 
perpendicular distance between these slants 
is constant. The distance between horizontals 
Nos. 1 and 5, plus distance between Nos. 1 
and 6, equals 100. The man’s age is now 
44 and 4/9 years, and his wife’s age is now 
33 and 3/9 years—O.R.A.M., Los Angeles, 
Calif. 


Better Hurry Through Your 
Call for Prof. Einstein 


Tue following problem has been exercising 
my mind to a considerable extent, and I 
would like you to submit it to your mathe- 
matically-minded readers. Given two single- 
cylinder engines consisting of a piston, 
connecting rod, and crank. Assume that the 
big and little end bearings of the crank are 
perfect (i.e., no loss of motion). If the one 
engine is turning at one revolution per second 
and the other at one hundred revolutions per 
second (or any other faster speed), is the 
period of time for 
which the piston is 
stationary at the top 
(or bottom) of the 
stroke shorter for the 
faster engine? My 
own opinion is that the 
period of time is the 
same for both engines. 
I will try to explain 
why: The piston is at 
the top of the stroke 
when the center of the 
big end bearing coincides with a line drawn 
axially through the center of the cylinder, 
small end bearing, and crank center. That is, 
there is only one point where the piston is 
at the top dead center, where the center 
of the crank is; on either side of this point the 
piston is either ascending or descending. Now, 
geometrically, a point has position but no 
magnitude, therefore the period of time taken 
for a moving point to pass a stationary point 
is infinitely small, whether the moving point 
is traveling fast or slowly. But two periods 
of time both infinitely small must be the 
same, for if either one were longer than the 
other then it would not be infinitely small. 
The question almost arises as to whether the 
piston stops at all, and yet we know that it 
must, because a body traveling in a straight 
line must stop before it can reverse its motion 
and travel in the opposite direction on the 
same straight line. The more I think of it, 
the more I wonder whether the above solu- 
tion is right or wrong—perhaps Einstein can 
give a definite answer—E.W.D., Adelaide, 
Australia. 


Length of Human Life Not 
Determined by Speed of Earth 


I tHink J.A.G., Scranton, Pa., is off his 
base. I don’t believe anyone knows whether 
or not the earth is slowing down. Some 
writers claim it is and others deny this. 
I don’t think its speed has anything to do 
with the actual length of human life. If 
it were possible to visit another planet and 
stay away a month, the traveler would be 
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a month older when he returned. In other 
words, if we now live sixty years, we would 
live double that number of years if the earth 
made its revolution around the sun in six 
months.—C.C., Flint, Texas. 


Sense of Smell Depends on 
Chemical Action—or Something 


For the last few years I have been looking 
forward to a scientific explanation of the 
sense of smell. During this period I have 
nursed several different theories but none 
of them seems as plausible as the one in which 
I now believe. My 
theory says that it is 
an electronic action 
resulting from a chemi- 
cal action taking place 
either in the nasal tract 
or in the lungs. It is 
well known that almost 
all compounds give off 
a gas that is identical 
in atomic structure to 
the compound itself. 
This gas is a very weak 
solution, although not too weak to be de- 
tected by the sense of smell via the chemical 
action route. A few facts to sustain this 
theory are: First, when heating a substance 
causes increased molecular action, the smell 
is more readily noted. Second, when no air 
is taken into the nose there is no sensation 
of smell, thus proving that there must be 
an actual quantity of gas taken into the 
nasal tract in order to produce the sensation 
of smell. Third, when a person has a cold 
he loses his sense of smell. This may be 
accounted for by the fact that the chemically 
active member in the nasal tract is covered 
with mucus, thus allowing only the stronger 
(if any at all) smells to be recorded.—H.EP., 
Akron, Ohio. 





Not a Copy Gets Past 
This Canadian Doctor 


I wave taken your magazine now for over 
ten years. During this time, I am sure I 
have not missed a single copy. I have found 
it interesting and instructive. One really feels 
that he knows personally the writers by fol- 
lowing their articles—Dr. F.D.F., Campbell- 
ford, Can. 


Praise from the Man 


‘Who Arranged the Show 


PERMIT me to express my hearty thanks 
to you for the article “Electric Key Fires 
Old Volcano” and the realistic cover picture 
in colors on your November number. Would 
also like to say that your reporter went 
to a great deal of trouble climbing the steep 
trail of the mountain several times, making 
the pictures right in the crater. Your entire 
treatment of the subject is the best of any 
article the writer has seen—F.G.H., Los 
Gatos, Calif. 


Leaving It Hidden Would 
Save a Lot of Work 


IN THE northern part of this province, men 
at great pains extract gold from the depths 
of the earth in the 
rock where it has been 
jealously hidden and ine "ee 
guarded by Nature. \ ¥ 
Eventually the metal 
finds its way to New 
York where, with great 
pains, it is again hidden 
in the depths of the 
rock, zealously guarded 
by every device known 
to man. (See PopuLar 
ScreENCE MONTHLY, 
Nov., page 137.) Ain’t progress wonderful? 
—W.J.L., Wiarton, Can. 
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PRESDWOOD 


TRADE MARK REG. U.S. PAT. OFF. 


tempered to super-toughness 


means better concrete at lower cost 


Mighty walls and columns, sturdy 
floors, graceful bridge arches— more 
and more of them offer convincing 
evidence that Masonite’ Tempered 
Presdwood" is ideal for struc- 
tural forms. 

Thecost records of many varied con- 
struction jobs give positive proof that 
Tempered Presdwood* forms mean 
better results at sharply reduced cost. 

Construction engineers, builders, 
architects—on the alert for better, 
quicker, cheaper methods — now use 


“Made in 





Tempered Presdwood’*: toughened, 
hardened, strengthened by a unique 
tempering process, just as steel is 
tempered. 

“Faster, better, cheaper” —this is 
construction’s endless demand. Note 
how perfectly Tempered Presdwood,” 
with its many practical, economical 
advantages, answers this demand. 

You'll want the complete story, 
told in our booklet. It’s worth reading 
— interesting, and intensely practical. 
Just mail the coupon today. 


“Mississippi” 


asontite 


TRADE MARK AEG. U.S. BAT. CFR 


PRESDWOOD 


STRUCTURAL INSULATION «+ INSULATING LATH -* OUARTRBOARD* «+ Cushioned FLOORING 
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How Tempered 
Presdwood* improves 
quality, cuts costs 


Smooth finished concrete — no fins, 
no marks, no costly finishing. Presd- 
wood’s* 4’ x 12’ boards, impervious 
to moisture, make tight forms, insur- 
ing concrete of maximum density. 
No warping, no splits or cracks. 

Use Presdwood* forms again and 
again. Easy, quick to put up, to strip, 
to clean. No wrecking and rebuilding 
of forms. 

Eliminate ordinary wood sheath- 
ing. Form lumber reduced by one- 
half. Light forms, easy to handle. 
Low cost between jobs. 











*Trade Mark Reg. U.S. Pat, Off. 


Send for complete facts about 
Masonite* Tempered Presdwood,* Structur- 
‘al Insulation, Insulating Lath, QuartRboard, 
and Masonite* Cushioned Flooring. 

Just mail the coupon for full information. 





MASONITE* CORPORATION, Dept. D-22 

111 W. Washington Street, Chicago, Ill. 

Please send complete information about Masonite* 
Tempered Presdwood*. © M. C., 1932 
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City State 
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SKIPPERS 0f Great 
Liners Trained on 


chool 


By 
BOYDEN SPARKES 


CHOOLS, in general, are rather se- 
date institutions, but this one is 
almost bizarre. Its assembly room 
is the deck of a great steamer and 
its classes meet in chart room, cabin, and 
engine room. Its president is a seafaring 
man of long experience and its faculty 
consists of mates and chief engineers. 

It is in a school of this kind—there are 
four of them in this country—that young 
men are trained to be officers in the 
American merchant marine service. There 
they learn all there is to know about navi- 
gating, managing and equipping a great 
modern vessel. There theory is overlapped 
with practice and things learned in the 


The oil burning, entirely 
modern, 11,500 ton Empire 
State upon which cadets 
are trained for service in 
America’s merchant marine 
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Ships 

























At top, shooting the sun, a duty performed twice a day by each 
cadet while at sea. On big blackboards, problems of navigation are 
worked out by the students who sit at regulation schoolroom desks 


classroom are driven home by hard experience 
on the high seas. When men are graduated from 
the Merchant Marine Academy, they are sail- 
ors fully trained for the sea and prepared to 
meet any emergency. 

All of us know about West Point, where 
officers for the Army are trained; we know 
about the Naval Academy at Annapolis where 
cadets are molded into the men who command 
the ships of our Navy; but how many know 
of the California, Pennsylvania, Massachusetts 
and New York schools that bear the same re- 
lation to our merchant marine? My story 
is chiefly concerned with the New York State 
Merchant Marine Academy because that is the 
only one which admits qualified American 
boys from any part of the United States. 
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Although chiefly supported by the tax- 
payers of New York, the 11,500-ton 
American built, oil burning Empire State, 
on which these students learn their pro- 
fession, was a gift from the Navy. It was 
part of the bargain between the national 
Government and the state that all Amer- 
ican boys should be eligible. But it is not 
a new school; only the equipment is new; 
the traditions are old. The alumni are 
scattered through a multitude of impor- 
tant places and some of them are inter- 
nationally famous. 


Wwe does not remember the thrilling 
rescue effected by the S. S. America, 
Captain Fried commanding? In this in- 
stance, the crew of the British steamship 
Antinoe were rescued from a sinking ship. 
The chief officer of the America was Harry 
Manning, a graduate of the school. It was 
he who commanded the boatload of vol- 
unteers that in constant peril rowed from 
the America to the sinking Antinoe and 
brought off her bedraggled crew. That was 
about the last voyage Manning made as 
chief officer of a ship, for soon after the 
Antinoe rescue they made him captain 
of a great liner. 

The loss of the Vestris with hundreds 
of passengers would have been a worse 
disaster but for the superior navigational 
skill of another graduate of the school, 
Captain Schuyler F. Cummings. On No- 
vember 12, 1928, when the British ship 
Vestris foundered, the radio operators of 
Captain Cummings’ vessel, the S. S. Amer- 
ican Shipper, had picked up two radio 


The great searchlights on 
the Empire State are no 
mystery to the students 


ee 






















The Lyle gun is used in shooting a life line to a stranded vessel. 
Above, cadets receive instruction in getting life-saving gun ready 
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bearings that placed the Vestris in a cer- 
tain position off Cape Henry. 

When the American Shipper arrived at 
that point there was no sign of the Vestris. 
Another bearing from Cape Fear placed 
the Vestris further along and the American 
Shipper continued the desperate hunt. 
Thanks to close calculations by Captain 
Cummings in which he made allowances 
for current and wind, his ship came up 
over the horizon upon that scene of 
tragedy in time to rescue 102 of the sur- 
vivors who were keeping afloat by means 
of lifeboats, life preservers, and bits of 
wreckage. , 

These incidents reveal the graduates of 
this school as no ordinary men. 
In a two-year course, seven 


MAN THE | 
LIFEBOAT 


Heroic rescues 
at sea by grad- 
uates of the Ma- 
rine Academy 
were made pos- 
sible by the care- 
ful training they 
received in the 
use of lifeboats 





















Some of the boys on the Empire State want to 
be engineers and they study in the engine room 


months of which are actually spent on the 

sea, the cadets of this school are given a 

training that fits them, in a variety of 

ways, for careers on sea or 
shore. 

Out in Hong Kong one of 
the influential men of 
the community is Cap- 
tain R. C. Brennan, class 
of ’03. After some years 
as master of various ships 
he has become the ma- 
rine superintendent and 
Oriental Agent for all the 
ships of the Admiral Line. 

Some of the graduates 

have left the sea entirely 

and used their marine edu- 
cations to advantage on 
land. One of these is John 

C. Hatzel, class of 1877, 

who became one of Edison’s 

pioneers and now is one of 
the foremost electrical con- 
tractors in New York. 





































Captain J. H. Tomb, 
U. S. N., retired, is 
superintendent of the 
school at which future 
officers of the merchant 
marine are instructed 


There is a_ public 
square in Elmira, N. Y., 
named for one of the 
school’s graduates, and 
the chapel at Cornell University contains 
a memorial window dedicated to him, He 
was Ross G. Marvin, who went with Ad- 
miral Peary as the navigator of his ship, 
The Roosevelt, on the expedition that did 
not end until Peary reached his goal, the 
North Pole. Marvin, who had been with 
Peary on his 1898 expedition, died up 
there in the Arctic and is believed to have 
been murdered by Eskimos. 

W. J. Rague, a graduate of the school, 
found himself at twenty-one the executive 
officer of the naval transport Finland dur- 
ing the war. In 1919, after the armistice, 
one day out of Brest the captain of the 
Finland died and this boy Rague took 
command and brought the big ship and 
her company of 3,000 soldiers safely home 
to dock at Hoboken. 


8 power ships have been used as train- 
ing schools for the officers of the mer- 
chant marine. First of all was the U. S. S. 
St. Mary’s, a ship rigged sloop of war, 
swift enough under her towers of canvas 
to overhaul the slavers she was built to 
chase. From 1844 until nine years after 
the Civil War, she made American his- 
tory. Her white oak planking had been 
pierced for a line of gun ports through 
which cannon many times were fired in 
anger. Her live oak framing was pinned 
together with mighty bolts and spikes of 
red copper and when at last she became 
the ship of what was then called The 
New York Nautical School, she was as 
staunch as the day she left the stocks. 

Captain Charles Williamson stood 
Number One in the first class to be grad- 
uated. The boys had been examined in 
navigation, steering, handling sails, use 
of lead, sailmaking, department and other 
phases of the school work. In all but two 
of these, Williamson was rated “excel- 
lent”; in the other subjects he was marked 
“very good.” One other man, Washing- 
ton Rodman, shared honors with William- 
son in the graduating class. 
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Swabbing down the deck 
of the Newport, the 
sailing boat used as a 
home for the training 
school before the Navy 
turned the Empire State 
over to the future 
masters of our marine 


Below, cadet receives 
instruction in naviga- 
tion while taking his 
turn at the wheel. An 
officer explains to him 
the mysteries of the 
compass and how to set 
a course by the needle 








These two and six others of the class 
were then signed on as the crew of the 
bark Jron Age which was loaded for Rio. 
After that voyage they were to seek places 
as mates. Five days after the bark cleared 
from New York she ran into heavy 
weather off Hatteras and Washington Rod- 
man was ordered aloft to the fore topsail 
yard. He never returned, and it is supposed 
by those of his classmates who survive 
that he was shaken into the sea by a sud- 
den pitch of the bark. 

The U. S. S. Newport, a naval gunboat 
of 1,000 tons, barkentine rigged and 
equipped with coal-burning boilers and a 
single, triple expansion engine of 1,000 
horsepower, was the next school ship. 
Commissioned in 1897 in time for service 
in the Spanish-American War, she was 
turned over to the school in 1908 and 
gave fine service until quite recently when 
the Government gave in place of her a 
ship eleven and a half times as big and 
completely modern. Not only the ship but 
the faculty as well is modern and the 
head of it fairly boils with an enthusiasm 
for his tremendous job of making mer- 
chant marine officers who will be a credit 
to the flag under which they serve. 


APTAIN J. H. Tomb, U. S. N., re- 

tired, is the superintendent of the 
academy and commanding officer of its 
ship, the S. S. Empire State. In the nature 
of things the officers of this ship are the 
faculty and all of them are selected by 
Captain Tomb. 

During three of those years when 
Europe was plunged in war this officer 
was in charge of the shops of the naval 
gun factory in Washington. Rear Admiral 
J. H. Glennon characterized him after 
that service as ‘“‘an active, ambitious, con- 
scientious officer of sterling worth.” 

In March, 1918, he took command of 
the U. S. S. Aroostook, a mine planter. 
The mechanical genius of the American 
people was expressing itself then in a 
scheme to bottle up the German fleet and 
German submarines by laying a mine bar- 
rage in the North Sea. In three months 
time 56,000 mines were planted and of 
these a full share was planted by the 
Aroostook. 

After the war, his service included com- 
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Sails are now seldom used, but every student gets a thorough training in old-time sailing. Here 
the boys are seen at work making sails as industriously as though there were no oil burners 


mand of the U. S. Naval Air station at 
San Diego, a period at the Naval War 
College at Newport, and then to sea again 
as Commander of a division of destroyers. 
There were occasions when he was in com- 
mand of as many as thirty-eight destroyers 
maneuvering at night in battle formation 
without lights, testing their skill against 
the next enemy that America will meet 
on the sea. 

Next his service took him to Puget 
Sound Navy Yard to be Captain of the 


Yard, where he remained until April, 1926, 
when he went to Panama as marine super- 
intendent of the Panama Canal. All of 
these details emphasize the unusual ad- 
ministrative ability of this naval officer 
which makes it understandable why the 
state of New York drafted him to be the 
head of its merchant marine academy. 
Under his tutelage the cadets are learn- 
ing more than seamanship, navigation, 
cargo stowage, mathematics, the handling 
of boats and (Continued on page 136) 
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ROM the Pennsylvania Railroad 
route between New York and 
Washington, D. C., the snorting 
monsters which for more than fifty 
years have hauled some of the heaviest 
freight and passenger traffic in America 
are soon to disappear. By the middle of 
1933, at least 150 electric-powered giants, 
and several hundred multiple-unit cars, 
will be handling the entire traffic on this 
section of the line with a speed, smooth- 
ness, and economy never before achieved. 

This greatest steam railroad electrifica- 
tion project, involving 325 miles of route 
and 1,300 miles of track and costing a 
hundred million dollars, marks the begin- 
ning of a new era in railroad transportation. 

For almost half a century, the Iron 
Horse has roared across the continents of 
the world, snorting defiance at the threat 
of electricity. Without undue humiliation 
it let its sleek rival do the quiet and 
smokeless auxiliary work at terminals, in 
long tunnels, and on suburban and inter- 
urban passenger lines. 

The hurt was deeper when electric loco- 
motives proved themselves more capable 
of hauling heavy trains at high speeds over 
steep mountain grades. None of these aux- 
iliary services, however, seriously affected 
the sovereignty of the steam locomotive 
over the long open trails, in the blazing 
of which it has made thrilling history. 

While the oil lamp and the small sta- 
tionary steam engine vanished before the 
advance of the new power, the puffing 
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onal aunenadiioes 


iron giant of the rails has obstinately 
held its own. Bigger and more efficient 
—embodying automatic stokers, super- 
heaters, feedwater heaters, improved valve 
motion, compounding, the use of cast 
steel to lighten parts, greater adhesive 
weight—this heritage from the Age of 
Steam still dominates about ninety-eight 
percent of the main line railroad tracks 
of the world. 

The Pennsylvania electrification, how- 
ever, differs from previous electrifications 
in that it makes a direct and substantial 
advance upon what had been considered 
exclusive steam territory. With no special 
problem to solve—except an expected 
increase in traffic—and under no external 
compulsions this railroad is substituting 
entire electric operation for steam opera- 
tion, confident that it will thus be better 
able to handle the ever-growing demands 
of the new day. 

Does this project indicate, even faintly, 
that the great Iron Horse, with its fascin- 
ating exuberance of power, has at last 
met the challenge that marks the begin- 
ning of its end? 

Any answer is complicated by many 
conditions, technical and economic, and 
must necessarily contain a large element of 
speculation. Comparative costs of steam 








Electrification of 
Pennsylvania R. R, 


Presage End of the 
Steam Locomotive 











and electric equipment and its mainte- 
nance governs part of the problem; nature 
and density of traffic governs another. But 
no one I have asked, including representa- 
tives of several of the largest railroads in 
the country, is willing to deny that some 
day the steam locomotive may puff its 
last; or at least that it may be reserved for 
a few odd jobs. It may continue to domin- 
ate the roads for a long, long time, but it 
is not impossible that its day will come. 


REPRESENTATIVE of the Baldwin 
Locomotive Works, which has made 
steam locomotives since 1832 and in addi- 
tion now makes the chassis for electric 
locomotives, told me that his company 
was not at present worried about an elec- 
tric invasion, and assured me that the 
steam engine would probably remain long 
after the present generation had gone. 
A New York Central official agreed that 
it was entirely possible that electricity 
would surpersede steam for main line 
traction, but that the rate would depend 
entirely upon future developments which 
he dared not predict. 
General W. W. Atterbury, president of 
the Pennsylvania Railroad, however, was 
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Doomed? 


blunt and emphatic in telling why his 
company was spending a considerable for- 
tune for electrifying. He did not hesitate 
to suggest that continuous electric service 
from Boston to Washington and from 
New York to Chicago could be expected 
in the not far distant future. 


tPA HE electrically-powered train,” he 

said, “makes better time and can 
haul greater loads. It has a quicker pick- 
up in starting and can be stopped in a 
much shorter distance than the steam- 
powered train. Between Washington and 
New York, use of electric power will give 
us more than the equivalent of an addi- 
tional track. It will cut a full hour or 
more off our present running time without 
sacrificing one iota of safety. It will 
eliminate the smoke nuisance and the 
bother of stopping the train for the taking 
on of coal and water. 

“It is necessary on the present New 
York-Chicago runs to make three or four 
changes of steam locomotives as a pre- 
caution against mechanical troubles, for 
steam locomotives must be taken to the 
shop for attention at fairly frequent inter- 
vals. Electric-powered trains could make 
the same runs many times without a stop 
or special mechanical attention. They 
would make a fourteen-hour schedule a 
simple matter between these two largest 
cities of the United States. 

“Along the coast I expect to see 
unbroken electric service from Washing- 
ton to Boston.” 

With such a statement, coming 
from such an authority, it is not dif- 
ficult to imagine that the next few 
years will see a progress of electri- 
fication at a rate unprecedented in 
the past, particularly through the 
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The constant attention of two men is needed in 
the roaring cab of the big modern steam engine 





densely populated \ 
areas between the 
cities mentioned. 
The first challenge 
to electrify steam 
roads was made 
by the trolley car, 
in the early ’90’s; 
the next and more 
impressive chal- 
lenge will be made 
by electrified steam 
railways them- 
selves. 

The locomotives 
that will inaugur- 
ate the New York- 
Washington ser- 
vice represent the 
last word in such 
equipment. All the 
experience of the 
Westinghouse and 
General Electric 


At right, linemen 
installing one of 
the big insulators 
needed by electric 
railway systems 







, Photos by 
Wim. Rittase 


One man, comfortably sheltered from 
the weather, runs an electric engine 


Companies, the Baldwin Locomo- 
tive Works, and the Pennsylvania 
Railroad has been pooled in their 
design. Indeed, the term “motive 
power unit” is more descriptive 
than “locomotive,” for these new 
electric engines, although complete 
in themselves, may be coupled 
together in groups of two or three 
to build power sufficient to haul 
the heaviest train that coupling 
equipment can hold together. 
The units that will specialize 
in hauling freight will have four 
motors and eight driving wheels 
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Erecting new and higher signal 
bridge for electric overhead work 


and will develop more than 
2,000 horsepower. Sixty are 
being built. The passenger 
motive power units will be 
of two types, one having 
four motors and four driv- 
ing wheels and the other having 
six motors and six driving wheels. 
They will develop more than 2,000 
and 3,000 horsepower, respectively. 
Ninety of these have been ordered. 


NUMBER of these new locomo- 

tives have for many months been 
pacing back and forth over the sixty 
miles of already electrified route 
between Trenton, N. J., and Wilming- 
ton, Del., proving their mettle. How 
fast could they go? How much could 
they pull? How smoothly and quickly 
could they accelerate and stop? How 
would they stand up under the gruel- 
ing demands of practice? Every 
moment of the several hundred thou- 
sand miles of performance to date 
has been checked. 

As a result of the tests, the rail- 
road is confident that with electric 
operation freight trains of at least 125 
cars may be hauled at speeds exceeding 
fifty miles an hour; while passenger trains 
may be operated with perfect safety at 
speeds as high as ninety miles an hour! 

To hasten the completion of the road- 
side and overhead work, some 6,000 men 
are now placing foundations, erecting poles 
and other structures, stringing wires, 
bonding rails, and putting up new signal 
bridges. Into this construction are going 
39,000,000 pounds of copper and bronze 
and 150,000 tons of steel. 

Working for months during the quiet 
hours of the night, gangs of men have 
lowered the tracks in the tunnels under 
the Hudson and East Rivers, and have 
cut sockets for insulators in the roof of 
each tunnel to give clearance for the over- 
head wires. For the complete length of 
the electrifica- (Continued on page 132) 
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the headwaters of the Meta River in 

upper Bogota, a six-foot, bronzed 

Chibcha Indian lay on a vicuna skin. 
On his head was a mass of finely chewed 
coca leaves. From a clay cup he drank 
quantities of an infusion made from the 
cocaine-bearing coca leaves. Beside him 
knelt another and slightly older Indian, 
at whose side was spread a piece of white 
deerskin, upon which lay a dozen or more 
sharp splinters of black obsidian and 
white flint. In a mortar a younger Indian 
pulverized more coca leaves, mixing them 
with small quantities of lime and a little 
water. 

A beaten gold plaque, about six inches 
long by three wide, hammered in the 
form of a bird with a snake’s body, marked 
the older Indian as a medicine man of 
the Chibchas, once rivals of the Incas for 
the mastery of empire in South America. 
We came on this scene in 1929, yet we 
were looking at a major surgical opera- 
tion which was being done exactly as 
similar operations were done by the more 
civilized tribes in the New World more 


I THE shelter of a granite cliff, on 
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Tobat-Ko, chief of 
the Huicholes and 
master of its medi- The 
attired 
in ceremonial gar- 
ments, arrows in 
belt and medicine 
pouch around neck 
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than two thousand years ago. 
stone-age surgeon re- 
moved the mass of coca leaves 
from the patient’s scalp. With a 
long, thin, curved splinter of ob- 
sidian, he cut around the base 
of a lump on the man’s head. 
Selecting a heavier obsidian knife 
from his deerskin kit, he cut be- 
neath the base of the lump and 
carved away the bone of the skull. As he 
worked he poured the dark brown infu- 
sion of coca leaves over the wound. 

With the last stroke of the obsidian 
blade, he lifted from the patient’s head a 
bone-tumor that had grown into the skull. 
To do this, he had had to remove about 
one third of the thickness of the skull 
at the central point of the malignant 
growth. 

The medicine man, paying no more 
attention to me than would a modern sur- 
geon performing a delicate operation, re- 
placed the lifted section of the scalp and 
bound it down with a softly-woven cot- 
ton bandage. Then he packed the surface 
with more crushed leaves of the ever- 
essential coca with its pain-easing cocaine, 
and rose to greet us. The patient moved a 
little, groaned, gritted his teeth on the 
hardwood stick between his jaws. In ten 
days he was as well as ever. 

We had seen stone-age surgery, as well 
performed as it was among these Chib- 
chas, or Muyscas, and the Incas many 
centuries before Europe discovered Amer- 
ica. According to Dr. Spencer L. Rogers, 


By RAMON MENA, M.D., M. SC. 


Curator of Primitive Medicine, National Museum of Mexico 


rone-Age Surgeons 


Recent Intensive Research Gives High Rank to 








who has made a careful study of aborigi- 
nal American surgery, sixty percent of the 
operations on the skull were successful. 
This compares favorably with the per- 
centage of success in modern skull oper- 
ations; at the time of the Civil War, 


. American surgeons saved only about forty 


percent of their skull-cutting cases. 

The Incas are gone forever, and the 
Chibchas apparently alone retain the art 
oi bone surgery, though a little of it is 
practiced by the few remaining Mayas in 
remote Quintana Roo, and the Tepehu- 
anes in northwestern Mexico. Many In- 
dian races of the New World, however, 
still depend on their own physicians. 

It is only within the last few years that 
science has begun to differentiate between 
the real man of medicine among these 
primitive people, and the priests (sham- 
ans) or medicine men. We are learning 
that in the most advanced tribes, the phy- 
sician and surgeon often was not a mem- 
ber of the priesthood, using little magic, 
sleight-of-hand, taboos, chants, or other 
similar forms of superstitious medical 
treatment. 

To this day, the Apaches, the Navajo, 
some of the Pueblos, the Yaqui, Huicholes, 
Coras, Chontales and many other tribes 
care for their own dislocations of joints, 
broken bones, strained muscles, and a 
number of internal ills. Their treatments 
are successful in almost as great a per- 
centage of cases as are those of the white 
physicians. Indeed, we have borrowed not 
a few of their medicines, while one of the 
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best splints for the holding of broken 
bones comes from a tribe in the Philippine 
Islands. Some of these primitive men of 
medicine are excellent osteopaths, though 
their knowledge of anatomy comes only 
from experience and from such informa- 
tion as they can remember from the talk 
of their predecessors among physicians of 
the tribe. 

We laugh at the deer and buzzard head- 
dress of the primitive medicine man; his 
gourd rattle, necklace of human teeth, 
shin-bone flute, and booming drum. Yet, 
I have seen warriors among the Chontales, 
a hardy race of southern Mexico, hypno- 
tized by hours of listening to a monoto- 
nous single stroke of the medicine man’s 
drum, until they sustained the removal 
of glass and bone arrowheads which were 
buried in the muscles of the back and 
hips. True, infusions of narcotic leaves 
were given them, but apparently not of 
sufficient strength to put them to sleep. 

Among the Huicholes of western Mexico 
—who call themselves Vishalika, literally 
“doctors,” because every fourth man 
among them practices medicine—I have 
seen compound fractures of leg and arm 
bones set in a manner to rival the best of 
our modern procedure with the aid of 
X-rays. 

__ This tribe practices trial marriage, pun- 
ishes adultery with death, and lives a com- 
pletely coperative tribal life, so that it 
has neither rich nor poor. Its medicine 
men are separated from the priesthood 
im most matters, but allied with it in 
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had Modern Skill 


Medicine Men of Primitive American Indians 


others, such as births, deaths, and 
killings growing out of individual 
quarrels within the tribe. 

A splint developed by these Hui- 
choles consists in covering the limb, 
after it has been set, with a quick- 
hardening clay, and then pressing 
down over this a sheet of flexible 
bark that hardens in tubular shape. 
This is a primitive form of the plas- 
ter-of-Paris cast in which our sur- 
geons still hold our broken bones. 
From blood-tumors, bruises, abscesses 
and similar growths, the Huichol 
physician draws the blood and pus 
with a bone tube, enlarged at one 
end, strikingly similar to our cupping 
process. This tube and the splint 
were used by these Indians ten cen- 
turies before white men came to 
America! 

In what is now the United States, 
the Apaches, and southward the now- 
extinct Tubares, the Tepehuanes, the 
Mayas, the Chibchas, and probably 
the Incas, had a crude but effective 
form of dental surgery, in which they 
removed aching and decayed teeth 
with the assistance of cocaine, ob- 
tained by the maceration, chewing, 
and infusion of coca leaves, or other 
narcotic plants. So, by injections of 
cocaine and its derivatives, the modern 
dental surgeon relieves us of aching teeth. 

In some of the Inca and Chibcha tombs 
have been found teeth with bits of mother- 
of-pearl, turquoise, and other ornamental 


At left, entrance to Puebio 
Indian operating room. 
Opening leads to  under- 
ground room where doctors 
and priests held meetings 
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(A) Hammered copper breastplate worn by medicine 
men of ancient tribe. 
rattlesnake bowl. 
death to an enemy. (D) Hand burner in which primi- 
tive surgeons made their anesthesia. (E) Mortar for 
pounding drugs. (F) Black obsidian surgeon’s knife 


(B) Medicine man’s sacred 
(C) Bone image used to bring 


materials inlaid in them. This is believed 
to have been for ornamental purposes 
only, but some of the inlay was as per- 
fectly done as was ever any modern fill- 
ing. I once saw (Continued on page 128) 
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U.S. Navy gers CREWLESSi 


GHOST fLEET 


for WAR and PEACE 





This little black box, with its keys ar- 
ranged like those on a typewriter, put 
on the bridge of the control ship, gov- 
erns the movements of the ghost vessel 
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At right, the radio controlled bat- 
tleship Zaehringen which was used 
by the German fleet as a target. Its 
shattered funnel shows the effect 
of a direct hit, but in general the 
ghost ships dodge bombs and shells 
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At left, one of the mechanical robots designed by John 
Hays Hammond, Jr., and placed aboard the Iowa, above 
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IF WAR CAME 


1. A ghost ship could be 
used to ram and sink ves- 
sels of enemy’s fleet. 2. 
Filled with explosive, it 
could be sent alongside an 
enemy warship and deto- 
nated by radio key. 3. The 
ghost fleet could lay a 
smoke screen to hide move- 
ments of real fleet. 4.Used 
as a dummy fleet it could 
mislead the enemy, acting 
as decoy. 5. Radio con- 
trolled ships as mine 
sweepers seem practicable 





OUR gray mystery 
ships, without a man 
aboard, are soon to 
sail the seas for Uncle 
Sam. Controlled entirely by radio from 
distant vessels, this battleship and three 
destroyers will become a new branch of 
the Navy known as the Ghost Fleet. 
Aboard the ships there will be no voices 
giving orders, no footsteps in the compan- 
ionways. Only the throbbing of the 
engines, and an occasional whirr of gears 
as the rudder swings to change the course, 
will break the silence. Above decks on 
each ship, two black spheres will hang 
from the foremast, and red, white, and 
blue code pennants will flutter on the 
halyards, warning other vessels, “Danger 
—Keep Clear! Ship Not under Control!” 
This is a conservative precaution. A 
radio transmitter on a control ship, so 
far away at times that only the smoke 
from the crewless vessel’s funnels will be 
visible, will govern its every movement— 
start it, stop it, blink its lights, and sound 
its siren. That this wonder is practicable 
was demonstrated a few months ago 
when the first vessel of the new Ghost 
Fleet, the low, rakish destroyer Stoddert, 
was equipped with radio-control appara- 
tus and sent for a crewless spin off the 
Pacific coast (P. S. M., Oct. 731, p. 29). 
So successfully did the crewless Stod- 
dert play tag with its smaller control 
ship that the Navy has rushed forward its 
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> Work Revolution in War- 
fare on the High Sea 
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Here is the leader of the Navy’s new Ghost Fleet, the great battle- 
ship Utah. This impressive vessel, now obsolete from a military 
standpoint, will dash through the waves without a man on board 








plans for the remaining units of the great- 
est radio-controlled fleet the world has 
ever known. The battleship Utah will 
begin its strange ghost career next April; 
the destroyer Boggs soon after; and the 
destroyer Kilty in the fall of 1932. 

The purpose of the phantom fleet? 
First, to give gobs something more life- 
like to shoot at than the usual targets 
for gunnery practice—rafts towed within 
range of the big guns. The vessels chosen 
for the Ghost Fleet are, by modern stand- 
ards, obsolete. Instead of being disman- 
tled, they are to be sent scudding across 
the waves without a man aboard as live, 
dodging targets, while battleships’ guns 
and airplane’s bombs throw up columns 
of spray around them. Navy officials say 
that there is no better way of simulating 
actual battle conditions. Moreover, the 
Navy hopes to learn facts hitherto 
unknown about the maneuverability Of  apove, olastone 
a warship after it has been jarred and view of the radio- 
torn by direct hits. controlled Stod- 

There is another fascinating side to 4¢**: ng 
the Ghost Fleet—one toward which the a — 
Navy maintains guarded silence. What ting vital parts. 
would be its use in the event of war? At right, plane 

Because crewless ships could dart with- 2bove Stoddert 

agp which has no crew 
out hesitation through gunfire that no 
captain of a (Continued on page 130) 
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In oval, Germany’s crewless battleship, Zaehringen, releasing a smoke 
screen behind which the real fleet could maneuver. At left, workmen in- 
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stalling smoke emitters aboard the Zaehringen, preparatory to radio test 





















NEW SPEED X-RAY TUBE 
AIDS DISEASE SUFFERERS 


X-RAY snapshots with exposure of only 
one-thousandth of a second are made pos- 
sible by a remarkable new X-ray tube. The 
high-speed device permits the early diag- 
nosis of diseases hitherto unrecognizable 
except in their later stages, and is consid- 
ered a boontophysicians. Designed by West- 
inghouse engineers, it contains three elec- 
trodes instead of the usual two. The device 
is compact and easy to manipulate, as 
shown in the photograph of the tube above. 


TRY TWIN PARACHUTES 
TO LOWER AIRPLANE 


SEEKING a parachute capable of landing 
a whole airplane safely in case of emer- 
gency, inventors have now turned to the 
idea of a twin ’chute. A device of this kind 
was recently tested at a St. Charles, IIL, 
flying field. The two large parachutes seen 
in the photograph at right are normally 
packed in containers on the upper wing. 
When the pilot pulls a trigger, compressed 
air shoots out two small pilot ’chutes and 
these in turn pull open the big ones, which 
are expected to lower the entire plane 
safely to earth. 






Turntable in this garage swings the car around and avoids backing 
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MAN-MADE FLOODS 


MAN-MADE floods 
are being produced 
to order at San 
Dimas, Calif., where 
the U. S. Forest 
Service is seeking 
ways to prevent the 
erosion of soil by 
rainfall. Experiment- 
ers have inclosed 
hillside plots and 
subjected them to 
synthetic rainstorms 
in making erosion 
tests. Tanks at the 
bottom collect the 
water running off so 
that it may be meas- 
ured accurately, as 
is the amount of the 
water supplied in the 
form of artificial 
rain. The tests show 
that 2,000 times as much water runs off 
from the surface of barren hillsides as 
from similar plots carpeted with vegetation 
and moss, causing correspondingly greater 
destruction of the soil. One of the plots, 
gullied by torrents of water, is shown in 
the photograph at the right. 


Above, tank in which 
water from synthetic 
flood is collected 
and measured. At 
right, hillside after 
a test flood hit it 





PUTS TURNTABLE IN GARAGE 


A DRIVER need never back out of a garage 
designed by a California inventor, for a 
turntabie is built into it. A scale model of 
the proposed building 
was recently exhibited 
in Los Angeles; such 
a structure, according 
to the inventor, could 
be built and equipped 
with this convenience 
for $350. The com- 
pleted garage would be 
sixteen to eighteen feet 
long and eight to ten 
feet wide. Its turntable 
is a stall which is re- 
volved by hand power 
on ball bearings at top 
and bottom. 





TEST SOIL EROSION 





CHART SYMBOLS GIVE 
TELEVISION FOCUS 


Just as a camera must be focused, so 


_must a television transmitter be focused 


in order to give sharp pictures. To test the 
adjustment of the transmitter, odd charts 
like the one in the picture below are used. 
When the strange forms on the white card 
—circles, hearts, tridents, keys, and scis- 
sors—are plainly distinguishable on the 
studio’s own receiving screen, the appara- 
tus is considered to be properly focused 
and ready for a broadcast. 








If these figures are clear on television 
screen, the apparatus is properly focused 
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USE CAR’S EXHAUST TO CLEAN CUSHIONS 


som 






With the car’s engine idling, gas from the ex- 
haust creates a vacuum that cleans the cushions 


MESSENGER CURRENTS TO 
CONTROL HOME HEATER 


AN ENGINEER sitting at a desk in a dis- 
tant power plant may start and stop water 
heaters and other devices in thousands of 
homes, one of these days, through the use 
of “carrier” or messenger currents. These 
currents travel along the wires that supply 
regular electric power, without interfer- 
ence, and operate controls on each individ- 
ual device. Such a system would enable an 
electric company to supply economical 
power during the night and at other times 
when the regular demand was light. 


MEMORIAL TO COLUMBUS 
IS EARTHQUAKE-PROOF 


EARTHQUAKE-PROOF because of its mas- 
sive and low-hung design, an impressive 
memorial is to be erected on the island of 
Santo Domingo in the Caribbean Sea to 
commemorate the arrival of Columbus on 
his historic voyage. It will be floodlit and 
surmounted by a powerful beacon, to serve 
as a lighthouse for mariners and airmen. 
An airport is to be built nearby. The de- 
sign for the Columbus memorial, a taper- 
ing cross in form, was conceived by a 
twenty-four-year-old British architect, and 
recently was selected as the best of 450 
submitted from architects of forty coun- 
tries in an international competition. 
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This memorial to Columbus on Santo Domingo is earthquake-proof 


Us1nc the exhaust 
gas of the automo- 
bile to clean the up- 
holstery is the ac- 
complishment of a 
recently invented de- 
vice. An aluminum 
attachment is fast- 
ened to the exhaust 
pipe and the engine 
is allowed to idle. As 
the exhaust gas 
passes through this 
device suction is 
created at the inlet 
hole. Collected by a 
nozzle, the dust and dirt are drawn 
through the hose and expelled into 
the air at the rear of the car. It is 
made in three models, for cars of 
different size. 











BRICKS IN SHAKESPEARE 
MEMORIAL ARE CARVED 


SCULPTURE upon bricks is a novel form 
of art that has just made its appearance in 
the Shakespeare Memorial Theater being 
completed at Stratford-on-Avon, England. 
First, extra large bricks were laid in the 
wall. Then Eric Kennington, noted sculptor, 
chiseled figures from the projecting ends of 
the brick as shown in the photograph. 

















TWO-LIGHT PISTOL NOW 
RUNS AIR TRAFFIC 


By AIMING a new hand traffic light at a 
plane and pulling the trigger, an airport 
dispatcher can give a pilot the signal to 
take off. Similarly operated, a red light in 
the same device warns a plane coming in to 
stop taxiing along the runway. The newly 
invented stop-go light is provided with two 
pistol grips for easy handling. 


ENERGY IN A BATTERY 


ENOUGH energy can be stored in an elec- 
tric storage battery, one maker has com- 
puted, to lift its own weight more than six 
miles, or from sea level to a point consider- 
ably higher than the summit of Mount 
Everest in Asia. 


SIGNS GUARD INVALIDS 
FROM HONKING CARS 


WHEN the city surveyor of Birmingham, 
England, recently sought a way to end the 
honking of automobiles outside the homes 
of sick persons, he devised the means 
shown in the photograph. Signs bearing a 
warning ?egend were prepared and placed 
in readiness by city officials. Now a writ- 
ten or telephoned request brings a mes- 
senger who will affix the notice outside the 
afflicted home, to stay until it is no longer 
needed. The scheme is a boon to invalids, 
as public hospitals have hitherto been the 
only ones favored with “Quiet” signs. 





“Drive quietly” signs now used in English city to stop noise near sick home 
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NEW ORIENTAL INSTITUTE TRACES 
MAN’S HISTORY FOR 5,000 YEARS 

















His forty-year ambition to portray man’s 
rise from savagery more vividly than ever 
before has just been realized by Prof. James 
H. Breasted, of the University of Chicago. 
As a youth he visioned a great hall devoted 
to exhibits tracing the history of past civili- 








At left, winged As- 
syrian bull weigh- 
ing forty tons set 
up in Oriental In- 
stitute at Chicago. 
At right, group of 
Egyptian statues 
made 5,000 years ago 


zations. That dream has come true in the 
Oriental Institute just opened on the uni- 
versity campus, which is the largest archeo- 
logical institution in the world. In one of 
the great exhibition halls devoted to Baby- 
lonian history, a visitor may see masses of 








business documents dating back nearly to 
3,000 B. c. The Egyptian hall contains a 
group of statuettes with which a cemetery 
official equipped his tomb nearly 5,000 
years ago, representing his children and 
servants grinding flour, baking bread, brew- 
ing beer, and casting metal. A forty-ton 
exhibit is a winged Assyrian bull that once 
guarded a palace. A large proportion of the 
exhibits were personally unearthed by Prof. 
Breasted in his notable expeditions. 
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LIFE BUOY SHOT FROM SHIP’S DECK} sok 
thi 

A new French transatlantic liner, [| 7 

the Colombia, is equipped with novel ca yo | 
ans 


life buoy projectors. Should a pas- 
senger fall into the sea, anyone may 
run to the nearest of these devices 
and pull a release handle. This elec- 
trically fires a cartridge that hurls a 
life preserver into the water. The de- 
vice may also be operated electrically 
from distant stations along the deck 
by a ship’s officer. Light for a night 
rescue is provided by the life pre- 
server itself, for a capsule attached 
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At left, the electrically operated 
device that shoots a life buoy 
from liner’s deck. Above, an illus- 
tration of, device in use at sea 








to it ignites and produces a 
brilliant calcium flare upon 
striking the water. When a life 
buoy projector has been oper- 
ated, an electric light bulb 
lights and an alarm bell sounds 
on the electric deck control 
nearest the projector, warning 
the ship’s officer of an emer- 
gency if they have not already 
responded to the call of “Man 
overboard!” The device is the 
invention of a French engineer . 
at a Saint Nazaire shipyard. 


MOST POWERFUL MICROSCOPE 


Most powerful in the world is a microscope designed 
and built by a San Diego, Calif., chauffeur. Its magni- 
fication of 17,000 diameters would be sufficient to make 
the head of a pin appear more than five feet wide. With 
its aid Dr. Arthur I. Kendall, noted Northwestern 
University bacteriologist, has observed forms of typhoid 
germs hitherto invisible. The microscope has six quartz 
lenses packed in glycerin, uses polarized light, and dis- 
penses with the usual need of staining specimens for 
observation. R. R. Rife, the inventor, has for years in- 
dulged his hobby of microscope-building and germ- 
raising (P.S.M., June ’31, p. 27). 
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Will Give.... 





A SAMPLE 
CONTEST 
PICTURE 


1. The forehead of a 
German who is possi- 
bly the most distin- 
guished scientist of 
our day 

2. The eyes and nose 
of a great statesman 
who was America’s 
first man of science 
3. The most famous 
airplane in the world 
on its most famous 
flight 

4. The mouth and chin 
of America’s greatest 
inventor 

You will find it easy 
to cut this picture 
along the white lines 
and assemble the parts 
with parts of other 
pictures to form a 
complete picture of a 
hero of science and 
his greatest accom- 
plishment 
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10,000;,Cash Prizes 


N EXCITING murder mystery becomes most tense 
A and absorbing when you finally seize upon the 
one telltale clue which leads you step by step to the 
solution of the riddle. Now you can try your wits in 
this new picture puzzle contest where we will give 
you definite hint, or cue, or clue that “tips off? every 
answer needed to get you a big cash prize. If you are 


sharp and watchful, you can win one or more of 245 
money prizes—between $2,000 and $10—and at the 
same time learn a lot of new things about science and 
its heroes. Cash, prizes will be awarded each month, 
and grand prizes for six months the contest will run. 
There is nothing in the rules to prevent your win- 
ning a prize every month, and also a grand prize. 


PLAY THIS NEW PICTURE PUZZLE CUT-OUT GAME 


Fascinating and Instructive... for Every Member of the Family 


So simpue are the rules of this new contest, that how much money you win will depend only upon 
sharp wits, watchfulness, and care, and not upon what you know about science. The eagle eyes 
of your children may compete with your own in solving these instructive picture puzzles. 


W HO are 


these Heroes 
of Science? 


HIS FASCINATING CONTEST will test your ability to 
5 ee the clues we give you and with them identify 
famous inventors, explorers, discoverers — pioneers of 
human progress, and to couple each one up with the in- 
vention or event which surrounds his name with world- 
wide fame. Every picture in the contest will be made up 
of four parts, each of which belongs in another picture. 
We tell you enough to lead you quickly to the solution, if 
you are alert. Then you cut the pictures apart and re- 
assemble the sections in their proper places. For full details 
see the March issue of PopuLAR ScIENCE MoNnTHLY, 
published February 2nd, in which the contest begins. 


- Full Details in the March Popular Science Monthly. 
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Far NortH EXPEDITION finds 


River of ICE 
Runs Backward 


JAMES 
NEVIN 
MILLER 









At left, Dr. H. F. Reid, left, glacier 
expert of U. S. Geological Survey, 
with C. W. Wright of Bureau of Mines 














An airplane view of Cushing Plateau ice field which helps feed the mighty Muir Glacier.’ 
This plateau is now ten miles long and 500 feet above the sea, half its size twenty-five 
years ago. This discovery by Wright’s expedition proves ice masses are disappearing 
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At left, poling a canoe 
through ice pack at 
the edge of the glacier 










LACIERS “running in reverse” and in- 
visible rivers foaming through frozen 
caverns beneath skyscrapers of ice 

were among the remarkable discov- 
eries made by a party of Government scientists 
just returned from Alaska. 

Led by C. W. Wright, of the U. S. Bureau 
of Mines, and including Dr. H. F. Reid, glacier 
expert of the U. S. Geological Survey, the ex- 
pedition traveled by air, water, and land to 
study more than 350 square miles of frozen 
waste. At the upper end of the narrow Alaskan 
strip which stretches southward along the 
Pacific for half a thousand miles, like the 
handle of a frying pan, the scientists made 
the most complete study of glaciers in recent 
history, examining a dozen of these mysterious 
monsters of ice. 

At Muir Glacier, they uncovered a surpris- 
ing fact. Although this glistening white mass 
creeps continually toward the sea, it has been 
moving backward, in effect, for the past half 
century! The measurements taken by the 
party showed that the glacial front had receded 
many miles from its position at the time John 
Muir, the Scottish naturalist, explored the 
region in 1879. No other glacier in the world, 
the records indicate, is receding as fast. 

An ingenious theory is advanced to explain 
the phenomenon. Glaciers are born in basin- 
shaped areas among mountains when more 
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snow falls in winter than melts and runs 
away in summer. The thickness of the 
frozen mass thus increases until a glacier, 
or river of ice, forms to drain off the ex- 
cess. According to the theory, as the 
snow field is built up, it reduces the 
temperature of the atmosphere of the area 
and this in turn results in greater precipi- 
tation from storm clouds that drift from 
the south and west. But the time arrives 
when the increase in size of the snow 
field comes to a standstill. Then, gradually, 
the reverse process begins. The snow field, 
feeding the glacier, grows smaller, the at- 
mosphere warmer, and the amount of pre- 
cipitation less. The glacier begins to 
recede and lose thickness. 


A’ ONE point on Muir Glacier, meas- 
urements indicated that the ice has 
lost 400 feet in thickness during the past 
twenty-five years. Mighty rivers, coming 
from the melting ice, were found pouring 
through channels cut hundreds of feet 
below the surface of many glaciers. Re- 
ceding ice, in a number of places, has 
revealed mineral deposits, the members of 
the expedition reported. However, they 
were in practically inaccessible spots, and 
most of them were discovered from the 
air during reconnoitering flights. 
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The most exciting moment of 
the trip came when a 120,000- 
ton mass of ice cracked away 
from a glacier and crashed into 
the sea less than 300 yards from 
the small boat in which the 
scientists were taking soundings. 
The sounding launch was nearly 
swamped and a rowboat, which 
had just landed some members 
of the party, was hurled high on 
the rocks and wrecked. The ice- 
berg disappeared completely un- 
der water, then bobbed up and 
drifted away in the current. 

By driving stakes into the sur- 
face of a glacier and measuring 
their changes in position at 
twenty-six-day intervals, the ex- 
pedition was able to learn exactly 
the speed at which these “ice 
rivers” of the north are flowing. 
The top speed of the famous 
European glaciers in the Alps is 
approximately 120 yards a year. 
In the Alaskan archipelago, the 
ice massés were found to be 
moving ten times as fast. 


Government Experts Explore Alaskan Glaciers 
and discover Mighty Torrents 


in Frozen Caverns 
























Government movie man taking photos of glacial 
action which will show the advance of the river 


of ice. Tree stumps in background were buried 
beneath the ice pack for thousands of years 
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Wonpers of the ocean’s depths would 
be made visible to men sitting in the 
cabin of a ship on the surface by an 
amazing undersea television transmitter 
patented by a New York inventor. A 
water-tight steel globe, equipped with 
powerful lamps, would house the tele- 
vision machine. The apparatus would be 
lowered, without an occupant, from a 
ship. A propeller, run by electric cables 
from the ship, would pull it downward 
against its own buoyancy to any depth, 
so that the valuable apparatus would bob 
up again if anything went wrong. 
Submarine scenes picked up by the 
automatic television scanner would be 
transmitted by wire to a screen aboard 
the boat, or even broadcast over the 
entire United States. The apparatus could 
thus be used for educational broadcasts, 
treasure-hunting, or submarine explora- 
tion. Permanent records of scenes of 























































scientific value could be made by a movie 
camera also contained in the globe. 

Dr. H. Hartman, inventor of the device, 
has also perfected a deep-sea camera 
with which he has taken submarine photo- 
graphs for the U. S. Government. 
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TELEVISION TO REVEAL SEA’S FLOOR 


This new road grader scoops out a swath eight feet wide and has eight speeds, four for digging 










AURKILIARY | 

TUBULAR ’ 

LAMPS 

HEAVY TELEVISIO 
QUARTZ STRANSMITTE 


WINDOWS 


AUTOMATIC 
MOVIE CAMERA 
LAMPS 


PROPELLER PULLS 
GLOGE TO BOTTOM 


LAMP-POSTS IN CHICAGO 
LIKE HUMAN FIGURE 


Unique lamp-posts, in the form of 
human figures, were installed recently on 
an avenue in Chicago. The portly gentle- 
man who is standing atop each pedestal 
supports a lighting fixture in his hands. 


EIGHT-FOOT SWATH CUT 
BY HIGHWAY GRADER 


Irs scoops revolving on a huge drum 
at the front, a new road-grading machine 
presents a strange appearance upon a 
highway. The one-man machine works 
like a mechanical ditch-digger, but cuts 
a wide, eight-foot swath of shallow depth. 
It has eight speeds forward. 








Left, details of proposed television trans- 
mitter to study sea’s floor. Above, transmit- 
ter in globe would reveal submarine secrets 


BATTERY IN HEEL RUNS 
LIGHT ON SLIPPER 


CREATED originally for a New York 
theatrical production, illuminated danc- 
ing shoes are now on the market. A small 
bulb on the tip of the shoe is illuminated 
by a dry cell battery concealed in the 
aluminum heel. It lights when the dancer 
kicks the heel on the floor, striking a 
switch, seen in the photograph below. 


BATTERY 
IN HEEL 








GAT LOOSES 
SPILFSLMILK 
AT FIRE 


HERE is a Scrambled Headline 
puzzle that will test your wits. 

Suppose a careless printer 
dropped and pied the type of one 
of the headlines for a brief news 
item between pages 44 and 53 of 
this issue. When he tried to rear- 
range the headline, all he got was 
the cryptic phrase above. But 
someone put the letters back as 
they should go, as you may see by 
glancing through these pages. 

Can you find the headline that 
was made from these letters? 

Can you form any complete sen- 
tences that make sense, using all 
the letters? 
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Miniature Exhibits Bring Natural History Museum to Schools 





, 








No LONGER need school children waste 
valuable class time in journeying to nat- 
ural history museums, for miniature 
groups now bring the museum to the 
public school. The small-scale exhibits are 
prepared by the same men who hunted 
the animals on the African veldt or in 
the Arctic, and who have prepared full- 
sized exhibits for famous American muse- 
ums; all miniatures are exact copies of 
the museum groups, faithfully accurate 
to the smallest detail. Models of animals 
are illuminated by concealed electric 











SPHINX SERVES PATRONS 
AT GASOLINE STATION 


LIkE water flowing from fountain stat- 
uary, gasoline spouts from the mouth of 
a model Sphinx in London, England. An 
enterprising owner of a filling station, 
desiring to attract the attention of passing 
motorists, had a gasoline pump erected 
in the form of the famous Egyptian fig- 
ure. Many drivers have stopped first out 
of curiosity and became regular patrons. 


ARTIFICIAL BEESWAX 
MADE BY CHEMISTS 


ARTIFICIAL beeswax is the latest tri- 
umph of chemists in duplicating Nature’s 
Processes. The synthetic product is now 
on the market and, it is said, may be used 
to replace natural beeswax in creams, 
ointments, and polishes at a low cost. 
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Above, miniature 
natural history 
exhibit brings 
wild animal group 
to public school 
with the realism 
found in museum 


lamps, and a panoramic photograph or 
painting of the actual scene provides the 
background. Two leading New York taxi- 
dermists, Louis Jonas, associate of the 
late explorer Carl Akeley in Africa and 
his brother John, originated the idea, 


Below, experts at work reproducing, in miniature, 
famous lion group to be used in public schools 


which is hailed as one of the greatest 
recent advances in educational methods. 
The first miniature groups are now in use 
in some of New York’s public schools, 
and the interest manifested by the pupils 
is said to prove their value. 


HUMPBACKED GIRO HAS FOLDING BLADES 


OppLy humpbacked in 
appearance is a new type 
of autogiro developed in 
England. The latest 
model has a windmill of 
three folding blades that 
make it possible to store 
the machine in an ordi- 
nary garage. It seats two 
passengers, and has a 
mechanical starter to set 
the windmill in motion. 
The humpback, tested in 
trial flights at Hanworth, 
England, gave a satis- 
factory performance. A 
two-seater open type of 
folding-blade autogiro 
also was demonstrated at 
the same airfield. 








HUMIDIFIER KEEPS AIR IN HOME MOIST 











A New device known as a humidifying radia- 
tor provides the air in a home with the moisture 
that it needs during the winter months. One 
of these devices installed in addition to the 
usual radiators, it is said, will properly humidify 
an entire dwelling of average size. When con- 
nections are made to the steam pipe and to the 
water supply, hot sections are automatically 
kept full of water. 


SMALLEST PHONE EXCHANGE? 


PROBABLY the world’s smallest telephone 
exchange is at Grafton, N. H. It boasts seven 
subscribers and a little more than a mile of 
poles and lines. Miss Helen M. Sullivan is the 
owner, manager, operator, lineman, and makes 
an annual report to herself. 











































EDWIN W. TEALE 


HAVE just spent several 
weeks watching the work of 
amazing specialists—men 
who give bullets and guns 
the third degree. 

In the laboratories of these fire- 
arms experts, I have seen how 
every rifle and revolver leaves its 
“fingerprint” on the lead it fires. 
Through their high-powered micro- 
scopes, I studied the infinitesimal 
scratches on lead and brass that 
trap‘ killers. 

In their bullet rooms, I exam- 
ined strange guns: fountain-pen 
pistols, knife-shaped revolvers, 
sawed-off gangland shotguns. I ° 
heard the frequent crack of pistols 
firing trial bullets into baskets of 
waste, and I held in my hand the 
very slugs that snuffed out lives 
in some of the most sensational 
slayings of the decade. 

In such surroundings, the bullet-study- 
ing criminologist translates microscopic 
markings on metal into clues that clear 
up baffling murders. 

A speck of rust, a minute island or 
valley of metal, a scratch on lead a thou- 
sandth of an inch deep, a dent in brass 
too small for the human eye to see, invis- 
ible gas deposits in the pores of a hand— 
upon such trifles, I learned, does the 
escape or conviction of a desperate crim- 
inal often hang. 

Witness the strange New Year’s Bul- 
let Murder Case in which a bit of buried 
lead convicted a slayer who had covered 
up his tracks and even destroyed the 
weapon he used! 

Shortly after eleven o’clock on a night 
when a dense fog lay over the city, the 
janitor of a New Jersey apartment house 
was retiring when he heard loud voices 
in the hallway above. There followed the 
crack of a pistol and the sound of run- 
ning feet. Rushing up the stairs, he found 
one of the tenants slumped on the floor, 
dead: Before he could reach the front 
door, the murderer had disappeared in 
the white mist. 

Eighteen hours later, detectives arrested 
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Prof. J. H. Mathews, of the 
University of Wisconsin, with 
his apparatus for making photo- 
micrographs of marks on shells 


a man boarding a train for 
the South. He was known to 
have had a grievance against 
the victim and, some months 
before, had been in court for 
stealing a revolver from a 
physician. This gun had never 
been recovered. Police sus- 
pected it might be the weap- 
on that fired the fatal bul- 
let. But, unless they could 
find the revolver, or a bullet 
known to have been fired 
from it, it would be impos- 
sible to prove their case by 
comparing the markings left 
by it with those on the lead 
taken from the body of the 
murdered man. 

At this stage of the case, 
one of those strange twists 


ecrets of ({RIME 


Se ~©— True Stories of Real 
Detectives Whose Amazing Work 


Beats Sherlock Holmes 


that sometimes come to the aid 
of a scientific sleuth made the 
comparison possible. The doctor 
who had owned the gun recalled 
that some years before he had 
celebrated New Year’s Eve by 
firing a shot into the ground from 
his front porch. 

An hour after he had notified 
the police of this fact, his neigh- 
bors were amazed to see officers 
armed with shovels and screens 
descend upon his front lawn. Care- 
fully sifting each spadeful of dirt, 
they recovered the precious bul- 
let and carried it, as though it 
were a gold nugget, to the labora- 
tory of the firearms expert. 

He cleaned away the encrusted 
shell of dirt and vegetable mat- 
ter and compared the fine 
scratches on its side, under his 
microscope, with those on the 
fatal lead. They tallied exactly, 
Although the guilty suspect had 
destroyed the lethal weapon by 
hurling it into a roaring factory 
furnace, the dramatic appearance 
of the long-buried New Year's 


New York police loaded a barge with more than 5,000 
weapons taken from crooks of the underworld and at sea 
off Sandy Hook, N. J., shoveled them overboard to make 
room at headquarters for more of the confiscated guns 
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Read on BULLETS . 


Luke S. May pointing out the marks made 
by firing pin found on series of cartridges 


Eve Bullet convicted him of the murder. 
In ordinary cases, the expert is given 
the suspect’s weapon with which to shoot 
trial bullets for purposes of comparison. 
Deep baskets are filled with loosely-packed 
cotton waste. Into them, the bullets are 
fired. They are stopped, undamaged, after 
penetrating for twelve or fifteen inches. 
One of the most famous feats of foren- 
sic ballistics, as the study of bullets and 
firearms is technically called, was Col. 
Calvin Goddard’s tracing of fatal bullets 
in the atrocious St. Valentine’s Day Mas- 
sacre to the machine gun of the bloody 
“journeyman murderer,” Fred Burke. 


N FEBRUARY 14, 1929, seven mem- 

bers of the Bugs Moran gang of beer 
runners were lined up against the wall 
of a Chicago garage and riddied with 
bullets by rival gunmen. The deadly bits 
of lead taken from the bodies, and the 
shells found scattered on the floor of the 
execution room, were turned over to Col. 
Goddard. He compared the markings on 
them with those made by a score of gang- 
land guns, later submitted to him, with- 
out finding any that tallied. 
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In circle, scratches on two bullets from same 
gun dovetail. Above, how gangsters carry gun 


Ten months passed. Then, one day, two 
automobiles collided on a street in St. 
Joseph, Mich. The resulting argument 
attracted the attention of a policeman 
who suggested that both drivers go to 
headquarters and settle their differences 
there. At this, one of the drivers jerked 
a .45 automatic from his pocket and 
killed the policeman in his tracks, leaped 
on the running board of a passing car, 
pressed the gun against the ribs of the 
man at the wheel, and made his get- 
away. 

Papers in his abandoned automobile 
showed that he was Fred Burke and led 
to a search of his home. In a closet, police 
found a veritable arsenal of machine guns. 
Col. Goddard tested them in his labora- 
tory. One left markings identical with 
those on the St. Valentine’s bullets, prov- 






ing Burke was the underworld butch- 
er who operated the machine gun 
in the Chicago death garage. 

How is anyone able to pick one 
gun and say: This fired the fatal 
bullet? At the Scientific Crime Detec- 
tion Laboratory, in Chicago, Col. Goddard 
answered that question by showing me 
how he examined the slugs of the St. 
Valentine’s case. He held out two bullets. 
One had “F” scratched in the base, the 
other “T.” The first was the fatal bullet, 
actually employed in the murder, the sec- 
ond a test bullet fired through the gun of 
a suspect. 


T REGULAR intervals around the 

sides of each were slanting streaks 
of fine scratches. They were made, he 
told me, by the “lands” and “grooves,” 
the spiral rifling in a gun barrel that 
spins the bullet to keep it on a straight 
course and prevent it turning-end over 
end after it leaves the muzzle. Fortu- 
nately, this grooving is different in different 
makes of guns. The width of the grooves 
varies and the number ranges from two 
to eight. In some guns they turn to the 
right, in others to the left. 

They also vary in “pitch,” or the angle 
at which the grooves are cut. For example, 
the grooves in a Colt revolver make one 
complete turn in sixteen inches; those in 
a Smith and Wesson one in eighteen and 
three-fourths inches. Col. Goddard em- 
ploys an elaborate mechanism, the “helix- 
ometer,’ to determine the pitch of a 
suspect’s weapon when it is not known. 
While the gun barrel slowly revolves, a 
tiny spotlight on the helixometer follows 
the rotation of the grooves. On fatal bul- 
lets, the pitch of the gun that fired them 
is determined by studying the angle of 
the slanting scratches. 

Thus, by noting the number of groove 
marks, their width, pitch, and direction 
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of rotation, the expert can tell the make 
of gun that fired a fatal bullet. Then the 
delicate, expert work with the microscope 
begins to determine which of the suspected 
guns of the make known to have fired the 
bullet actually was used in the killing. 

On little turntables under the two 
lenses of a comparison microscope, Col. 
Goddard placed the “fatal” and the “test” 
bullet. Then he motioned for me to look 
through the single eyepiece of the instru- 
ment. The bullets seemed to overlap. 
Turning one on its platform until a 
prominent scratch was uppermost, Col. 
Goddard slowly revolved the other until 
a similar scratch appeared. 


HEN I saw the two meeting and 

forming a continuous line, he began 
turning the bullets slowly at equal speed, 
while I watched through the microscope. 
Tiny scratches, invisible to the naked eye, 
were magnified a thousand times. At the 
meeting point, these lines joined each 
other, dovetailing all around the bullet. 
Both projectiles bore the “fingerprint” 
of the same gun. Then Col. Goddard sub- 
stituted a bullet known to have come 
from another weapoh. Here and there a 
line matched, but the majority failed to 
dovetail. 

When guns are rifled at the factory, 
Col. Goddard explained, cutters shaped 
like knitting hooks are pulled through the 
barrels to channel out the grooves. “No 
two cutting edges in the world,” he said, 
“are identical. Under a microscope, they 
appear saw-toothed with the humps and 
hollows arranged differently on different 
cutting edges. Consequently the bottom 
of the groove that is cut contains micro- 
scopic ridges and valleys that leave their 
mark on every bullet that passes through 
the barrel.” 

Moreover, the cutters continually wear 
away and change, so the markings left 
on different guns by the same tools are 
different. Not long ago, at the Springfield 
Armory, in Massachusetts, bullets were 
fired through four rifles that had been 
made one after the other on the same 
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At left, Col. Goddard point- 
ing out similarities in the 
markings on bullets as seen 
in one of his enlarged photo- 
micrographs in which lines 
are magnified many diameters 


At right, enlarged photograph of the nose 
of bullet after being fired against screen 





machine. The markings on the bullets 
were so different that each bullet could 
be traced to the gun that fired it. 

Sometimes, scratches 
made on bullets after they leave the muz- 
zle of the gun prove important in solv- 
ing crimes. Col. Goddard told me of one 
instance in which the grooved and flat- 
tened side of a .32 caliber bullet showed 
that the lead had ricocheted from a rock, 
substantiating a story that a killing had 
been accidental. 

One of the strangest cases on record 
of unexpected evidence being imprinted 
on lead occurred not long ago in the 
South. Two neighboring farmers were bit- 
ter enemies. One swore out a warrant 
for the other, claiming he had fired at 
him from a distant field. The almost-spent 
bullet struck him in the stomach, he said, 
causing a bruise, but did not penetrate 
the fabric of his coat. 

Officials were skeptical, believing he 








Spencer Moxley, ballistic expert of Los 
Angeles police, views bullets under glass 


Effect of firing gun from varying distances at 
paper. Results are compared with wound marks 


and markings - 









had invented the tale to get his enemy 
into trouble. However, an expert examined 
the bullet and found imprinted on the 
nose a criss-cross pattern that resembled 
closely the fabric of the man’s clothes at 
the spot where the missile struck. Firing 
a similar bullet under similar conditions 
against the fabric, he found the identical 
pattern imprinted upon it. With the man’s 
strange story thus corroborated by the 
evidence of the laboratory, his assailant 
was placed under arrest. 

In some cases, the weight of a fatal 
bullet is of prime importance in solving 
a murder mystery. For instance, in the 
Mexican Quarter of Los Angeles, two 
cousins recently met a third Mexican, 
who was a sworn enemy of theirs. A fist 
fight started, the lone man pulled a gun, 
and one of the cousins started shooting. 
When the police arrived, one cousin was 
dead and the others were wounded. Did 
the dead man die at the hand of the lone 
man or at the hand of his cousin? 


HE gun fired by the lone man was a 
.38 Smith and Wesson; that used by 
the cousin a .32 Spanish automatic. The 
fatal bullet, apparently of .38 caliber, had 
passed clear through the dead man’s skull. 
Probing the path traversed by the bullet, 
surgeons found a tiny fragment of lead. 
The bullets fired in the affray had been 
turned over to Spencer Moxley, ballistics 
expert of the Los Angeles Police Depart- 
ment. Moxley weighed each one care- 
fully. All were of normal weight except 
one, a .38 caliber slug. It was found lighter 
by exactly the weight of the tiny frag- 
ment taken from the victim’s skull. 
Chemical and microscopical analysis of 
this bullet revealed traces of blood and 
bone material, linking the fatal lead con- 
clusively to the lone man’s gun. 
.Beating the firearms experts is now 
one of the first considerations of the 
underworld. Gangland killers throw away 
their guns after every murder to pre- 
vent identification. In Chicago, steel ball 
bearings, which carry no telltale mark- 
ings, have been used in place of lead in 
several gang slaughters. 
Probably the most carefully planned 
attempt to outwit the skill of the fire- 
arms detective (Continued on page 126) 
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an air race, and 
requiring the 
t skill, comes 
flying 


around the pylon 


N AMERICAN racing 
pilot, who chewed gum 
as he flew, was one of 
my early air heroes. 
He was Walter L. 


2 Sa 


uw Brock, a young Chicagoan who rode 
- clipped wing Morane monoplanes to 
: ¢ victory in three big air races in a sin- 
1‘ gle year in England. 


That was in 1914. I had just broken 
into aviation by landing a job at the Gra- 
hame-White factory with a salary of 
exactly nothing a week. Brock took me 
up half a dozen times. I remember once 
we circled the course at Hendon just after 
he had captured the cup in the famous 
around-London Derby. Before we skimmed 
down for a landing near the big han- 
gars, I had determined to win that Derby, 
too, if it took fifty years to do it. 

Six years—and the war—passed. Then 
my big day came when a curious twist 
of fate placed me at the controls of a 
specially built three-mile-a-minute Mar- 
tinsyde racer. The flyer, who was to pilot 
the ship in the 1920 contest, took it up 
for a test hop at Brooklands. In the mid- 
dle of his land run he struck a mowing 
machine hidden in long grass, hurt his 
shoulder, and was out of the race. I was 
given a chance to take his place. So, from 
the cockpit of a huge, lumbering giant 
of the air, I switched to that of a tiny, 
winged streak of lightning. 
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In The Scalded Cat Courtney hit the ground at eighty miles an hour, bounded into the air, 


crashed 
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down, and turned over with wheels in the air. In spite of that he won the Derby 


Riding treWin 


Famous Racing Pilot Gives Graphic Picture 
of Thrills and Dangers He Has Met While 
Flying Planes in World’s Fastest Contests 


The racer was later nicknamed The 
Scalded Cat from a description of my 
take-off in the 200-mile derby. The 
account of the race which appeared in the 
flying magazine, The Aeroplane, said: 

“Next, Captain Courtney, the Irish- 
man from Cork, was flagged away. His 
machine scuttled along the ground like 
a scalded cat and shot off across the 
houses at an amazing pace.” 

That race at the stick of The Scalded 
Cat was one of the strangest I ever flew. 
In the rush, I had had little opportunity 
to test the ship before it was wheeled 
to the starting line. Soon after the take- 
off I discovered the pitch of the pro- 
peller was too great, overloading the 
motor. One of the hardest jobs in design- 
ing a racing plane is to get the right pro- 
peller. Experts sometimes spend days 
working out mathematically the angle at 
which the blades should cut into the air. 
Then a test flight will prove they are all 
wrong. Only by trial and error, by test- 
ing one propeller after another in the air, 
can the right one, which neither over- 
loads nor underloads the engine, be 
picked. 


EN minutes from the start, the radia- 

tor water began to boil. For 150 miles, 
I flew by the water temperature gage. 
Under clouds, where the air is relatively 
cool, I would push open the throttle and 
rocket ahead. Bursting out into sunshine, 
I would have to slow down to keep the 
water from boiling entirely away. 

Fortunately, the sky was dotted with 
clouds and The Scalded Cat was the fast- 
est ship in the race. So my average speed 
kept me ahead of the pack. On the last 
ten miles, I opened up and let the water 
boil. Steam streamed back from the radia- 
tor. Going nearly 190 miles an hour, I 
sighted the finish line at Hendon. The 
radiator was almost dry. I was afraid if 
I waited to circle the field before land- 
ing, the overheated engine would cut out 
and cause a crash. So half-blinded I came 
down straight ahead. 

The wheels touched rough ground at 
eighty miles an hour. The landing gear 
shock absorbers had been adjusted unusu- 
ally tight. The plane bounded as high 
as a two-story building, crashed down, 
bounded again, stalled in mid-air, fell off 
on one wing tip, cartwheeled onto the 
nose, and somersaulted upside down with 
a thud, the landing wheels spinning in the 
air. 

I remember watching curiously an 
immense white star breaking up into 
smaller stars like a brilliant display of 
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Captain Courtney, in cockpit, is 
congratulated by admiring friends 
after winning the King’s Cup race 


By 
Captain Frank T. 
CouRTNEY 


fireworks. Then I came to. I was hang- 
ing by my safety belt, my head less than 
a foot from the ground. Gasoline was 
pouring from the tank. The thought of 
fire flashed through my mind. Instinc- 
tively, I flipped back the catch on my belt 
and—dropped plump on my head, which 
knocked me out again! When I finally 
reached the judges’ stand to receive the 
silver cup, my head was still spinning. 
But—I had won the Derby! 


FEW weeks ago, during the National 

Air Races, I climbed aboard a 
crowded airport bus at Cleveland, Ohio. 
The first person I saw was Walter Brock, 
still chewing gum. Seventeen years had 
passed since we rounded the pylons at 
Hendon with castor oil spitting from the 
whirling Gnome motor in front of us. 
One of the biggest thrills I ever had came 
when he remembered I had not only 
achieved that early ambition of winning 
the Derby, but had captured the coveted 
King’s Cup, for the race around England, 
as well. It has been my good fortune to 
be the only pilot to win both of these 
famous events. 

In air racing, planes start in five dif- 
ferent ways. The old-fashioned racehorse 
start was the first used. The machines 
toed a line and began their take-off runs 
together at a signal from the starter. 
Such a start is dangerous in a short 
pylon race because all the ships are 
bunched together at the first turn, increas- 
ing the hazard of collision. In cross-coun- 
try races, when the direction of the flight 
is with the wind, the planes have to take 
off in the opposite direction to face the 
breeze and then turn. A racehorse start, 
under such conditions, fills the air with 
banking planes and adds to the danger 
of the take-off. 
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Jimmy Doolittle and the plane in which he made his record-breaking flight of eleven hours and 
sixteen minutes across America. He lowered his average speed by three stops for gas on the way 


Consequently, a second type of start is 
most widely used. In it, the ships are 
flagged away at five- or ten-second inter- 
vals, the difference in starting time being 
taken into account in figuring out the 
winner. 

Another delayed starting system is 
employed in handicap events. Machines 
with bigger engines and higher speeds 
give the others a proportional head start. 

A fourth type of getaway is used in 
the Schneider Cup Race. A.contestant can 
cover the distance of the event any time 
during the day he chooses. The times are 
compared and the fastest flight wins. In 
this contest, planes have to cross the 
starting line while still on the water. In 
a fifth kind of start, used in assaults on 
the world’s speed record, the pilot crosses 
the line in the air. 


HEN Lieut. G. H. Stainforth flashed 
past Calshot, England, recently at 
415 miles an hour, he began his record 
run high above the water seven miles 
from the starting line. At full throttle, 
he flew level while his Supermarine 
monoplane built up speed from 200 to 
250 to 300 miles an hour and beyond. A 
mile and a half from the judges’ stand, 
he shoved forward the stick and plunged 
like a blue and silver comet toward the 
water. He was only 100 feet in the air 
when the blurred streak of his machine 
leveled off and he shot away, aiming at 
a distant cloud formation to keep his 
course. 
In most racing ships, acceleration to the 
last few miles an hour is slow. By using 


a diving start, the height of which is set 
by the officials, a pilot gains quick momen- 
tum and saves his engine for the level 
race against time. 

Of all sky races, the most thrilling for 
spectators and the most dangerous for 
pilots is a high-speed dash around pylons. 
Where closely bunched planes bank around 
turns in a nip-and-tuck battle, only expe- 
rienced flyers and ships that afford good 
visibility should be allowed to enter. 


A’ BOURNEMOUTH, England, several 
years ago, I entered a light plane 
race on a Gipsy Moth. A pilot named 
Longton beat us to the first turn of the 
five-mile-course and got the inside track. 
For six laps, I hung on his tail, gaining 
an inch at a time. Pressing me was 
another pilot in a tiny one-seater. I feared 
Longton’s ship because, in certain posi- 
tions, the wing and the motor obstructed 
his view, increasing the danger of colli- 
sion. 

Near the end of the race, I nosed out 
Longton and rounded the last pylon, wide 
open, in the lead. Neck and neck behind 
me, Longton and the other pilot battled 
for second place. As I crossed the finish 
line, I glanced back. Black smoke was 
pouring toward the sky from a point on 
the backstretch. Near the turn, the two 
men had crashed together and the plung- 
ing planes had carried both pilots to 
death. 

The next day, an unusual picture, 
snapped by a news photographer, appeared 
on the cover of the London Mirror. The 
cameraman had (Continued on page 123) 
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In baby tantrums may originate the inferiority complex 


.. Here is the Surprising “Vruth about 


The BRUTAL BULLY and 


tinguished scientist of the Ameri- 

can Museum of Natural History, in 
the first articles of this series, has given 
the absorbing history of the tiny living 
speck from which all life arose and 
sketched its slow development into Man. 
The manner in which Man passes his 
characteristics on to his offspring and the 
functions of the ductless glands were 
described by Dr. Herbert Ruckes, of the 
Biological Faculty of the College of the 
City of New York. Last month, Dr. A. 
T. Poffenberger, head of the Department 
of Psychology, Columbia University, New 
York, told Michel Mok, staff writer, that 
our emotional life is based upon fear, 
anger, and love. In this talk, Dr. Poffen- 
berger explains how circumstances and 
civilization influence and mold our indi- 
vidual emotions; why one man becomes 
a racketeer and another a useful citizen. 


Dp WILLIAM K. GREGORY, dis- 


R. MOK: Dr. Poffenberger, the 
other day a psychologist said 
Napoleon defeated the armies 


of Europe because he had an 
inferiority complex. What is this complex 
we hear so much about? 

Dr. POFFENBERGER: You must not 
believe everything that is said. According 
to the theory of your psychologist, Napo- 
leon set out to conquer the world in 
an effort to rid himself of a feeling of 
inferiority caused by his short stature of 
five feet two inches. The trouble with 
this idea is that there are plenty of little 
fellows, but few Napoleons. Bonaparte 
may have started with an inferiority com- 
plex, but several other factors entered 
into his success. Now for an answer to 
your question: An inferiority complex 
is the result of interference with a person’s 
urge to self-assertion. 
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. Does this express itself later in the dominating 


the Limid Soul 


Mr. Mok: 
that? 

Dr. PoFFENBERGER: Presently. First, I 
want to tell you how to recognize people 
with an inferiority complex. Roughly, 
they fall into two classes. They either 
are day-dreamers or bullies and braggarts. 

Mr. Mox: How can the same thing 
show itself in such radically different 
ways? 

Dr. PoFFENBERGER: An inferiority com- 
plex grows from an individual’s inability 
to meet the ordinary situations of life. 
Every person who suffers from this in- 
ability desires to make up for it in some 
way. The method by which he tries to do 
this we call compensation. Sometimes, 
an inferiority complex expresses itself in 
an utter lack of initiative. The will is 
almost paralyzed; at best, the individual 
leads a routine, robotlike existence. In 
such cases, he compensates by day-dream- 
ing. 

Mr. Mox: You mean he just sits about, 
mooning ? 

Dr. POFFENBERGER: Not exactly. Here 
is a typical example: A humble New 
York shoestore clerk, on his way to work, 
stands up in a crowded subway car. 
Though crushed in the midst of many 
other passengers, he can yet see a pretty 
girl seated near by and, directly in front 
of her, a brutish looking individual hang- 


Will you please explain 


ing on to a strap. As he rides on, our . 


friend feels himself to be a very ordinary 
person. But, through the back of his 
mind, there runs this day-dream: “Maybe 
I seem to be an ordinary man, but I really 
am a remarkable fellow. I am dressed 
just like these other people, and naturally 
they don’t realize who and what I am. 


But just let that brute over there try 
to annoy that little girl! I spring to the 
rescue, strike him down, take command 
of the situation. Everyone asks: ‘Who 
is this?’ Then I come into my own!” 
Our hero wakes up; he has gone six stops 
beyond his station. 

Mr. Mok: Don’t we all have such day- 
dreams? I remember, while I was in 
high school, I used to imagine myself 
as a successful playwright on the opening 
night of my masterpiece, with a theater 
packed by a brilliant audience, shouting: 
“Author! Author!” 

Dr. POFFENBERGER: Yes, this kind of 
make-believe is common among children 
and adolescents. One boy likes to visual- 
ize himself as a victorious general return- 
ing, on horseback, from the wars. Another 
sees himself as a great engineer on the 
day his giant bridge is opened. A typical 
young girl’s day-dream, especially if she 
is the daughter of strict parents, is that, 
some day, it will be revealed that she 
was a foundling, left on the front step by 
a passing princess. However, such fanta- 
sies persist through adult life mostly in 
persons with an inferiority complex. 

Mr. Mox: How about the bully and 
the braggart? 


R. POFFENBERGER: Bullying and 

bragging are other ways of compen- 
sating for a deep-seated lack of self- 
esteem. In those cases, the individual 
raises himself in his own eyes by domineer- 
ing others, and tries to impress his fel- 
lows with his importance by lying about 
accomplishments he never achieved, or 
exaggerating what little he did achieve. 
The man who boasts of his wonderful feats 
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business man, the artist, or the orator? 


Another Chapter 

of Strange Facts in 
the Fascinating Story 
of LIFE—The World's 


Greatest Mystery 


of daring betrays the fact that he is a 
coward. But there are subtler forms of 
boasting; for example, self-deprecation. 
The chap who exclaims: “What a fool I 
am!’ wants you to disagree with him. He 
gets angry when you ask him: “Why 
advertise it?’”’ People with an inferiority 
complex are likely to indulge their temper, 
shout, rave, wear loud clothes. Fondness 
for the limelight and publicity is another 
symptom. The fellow who crowds into 
the center of the front row when a group 
picture is taken has an inferiority com- 
plex. So has the grand opera prima donna 
who throws a fit when she does not get her 
way. She is unable to meet the ordinary 
situations of life in a reasonable manner. 

Mr. Mok: Is there such a thing as a 
superiority complex? 


R. POFFENBERGER: Cases of so- 

called superiority complex generally 
turn out to be cases in which an individual 
adopts some spectacular method of over- 
coming his sense of inferiority. The multi- 
millionaire who makes lavish gifts to col- 
leges may have had little or no education. 
The hard driver who will not tolerate 
mistakes by his employes probably was 
hard driven himself in youth by his par- 
ents, his teachers, or his first boss. Or 
he may have béen a conspicuously bad 
scholar in school. There probably are 
persons who have a strong sense of superi- 
ority, but they show it in conduct indis- 
tinguishable from that which marks the 
man who feels inferior. 

Mr. Mok: You said that an inferiority 
complex was the result of interference with 
a person’s urge to self-assertion. What is 
an urge? Is it the same as an emotion? 
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Dr. PoFFENBERGER: Not at all. Last 
month, I told you that our emotional life 
is based on three primary emotions—fear, 
anger, and love (P.S.M., Jan., ’32, p. 42). 
In addition to emotions, we have drives 
or urges that probably underlie the emo- 
tions. 

Mr. Mok: What do you mean by 
“underlie”? 

Dr. POFFENBERGER: You may compare 
the emotions with the wheels of an auto- 
mobile, and the drives or urges with the 
motor that sets the driving wheels in 
motion. The difference is this: A machine 
acts only in response to an outside stimu- 
lus; for instance, the motor of your car 
does not begin to function until you step 
on the starter. If you do not step on it, 
the automobile will sit quietly in the 
garage all day. The human or animal 
organism reacts somewhat in the same 
way to outside stimuli but, in addition, 
it also is a self-starting mechanism. In a 
manner of speaking, it is charged with 
these drives or urges. An external cir- 
cumstance may set off this charge but, 
lacking that, it will go off of its own accord. 


R. MOK: I am afraid I don’t quite 
understand that. 

Dr. PoFFENBERGER: I am sure you will 
in a minute. Perhaps the strongest of 
these drives is hunger. When a dog is 
hungry, and you put a plate of food in 

















/ 


At left, Al Capone, who as a general might 
have rivaled Napoleon, above, if his talents as 
an organizer and leader had been directed into 
different channels by the force of circumstances 


its vicinity, it will bound for the plate. 
Here is the outside stimulus that set off 
the charge; you stepped on the starter. 
Suppose you don’t feed the dog, and it 
gets hungry enough, what will it do? 

Mr. Mok: It will go hunting for food, 
of course. 

Dr. POFFENBERGER: Exactly. In that 
case, the dog is a self-starting mechanism, 
and hunger was the internal urge or drive 
that impelled the animal to action. 


R. MOK: If I understand you cor- 

rectly, you mean that, when a dog 
fights over a bone, or a baby cries for 
its milk, the emotion of anger the animal 
or the child shows is a result of the hunger 
drive? 

Dr. PoFFENBERGER: Right. That is why 
I said that the drives or urges underlie 
the emotions. I told you last month that 
Dr. John B. Watson, the noted psycholo- 
gist, proved by experiment that there are 
only two things that make a newborn 
baby angry—hunger and restriction of 
movement. In one case, the emotion of 
anger is caused by the hunger drive, and 
in the other by the urge to activity. 

Mr. Mok: But why does the baby 
get angry? Is anger the only emotion 
called forth by these drives? 

Dr. PoFFENBERGER: Not by any means. 
As I have told you, the organism seems 
to be charged with these drives and urges. 
The point is that to discharge them gives 
satisfaction, and to impede their discharge 
creates dissatisfaction. That is why the 
baby is contented when it is given its milk 
on time and is allowed to move its little 
arms and legs as it pleases, and why it 
gets angry when it does not get its bottle 
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or when the nursemaid pins its arms to 
its sides. Do you get irritable when you 
are hungry? 

Mr. Mok: Irritable isn’t the word. I 
get cross and unreasonable. 


R. POFFENBERGER: So do I. It is 
the same dissatisfaction created by 
failme to discharge the hunger drive that 
causes a baby to cry for its bottle. The 
ditference between us and babies is that, 
from sad experience, we have learned that 
yelling for our dinner won’t do us any 
good. Now, this hunger drive has a physi- 
cal basis. It springs from a lack of certain 
substances necessary to the body; you 
might say it has a chemical cause. The 
thirst drive is a similar case. The animal 
(or man) is literally driven to seek water 
by a lack of fluid in the system. There 
are other drives and urges with a physical 
origin. The urge to activity, expressing 
itself in restlessness and a desire for sports 
and play, probably is based on the body’s 
need to find outlets for physical energy. 
The need for rest is a drive growing out 
of the presence of fatigue poisons in the 
system. With less certainty, but with some 
degree of plausibility, it may be assumed 
that there is a physical basis for the so- 
called sex drive in the presence or absence 
in the body of certain ingredients—gland 
secretions, hormones or other chemical 
matter. Aside from these drives, there 
are a number of urges that are just as 
surely part of our make-up, but for which, 
at present, we can find no physical basis. 

Mr. Mox: What are they? 

Dr. PoFFENBERGER: Here are a few that 
you doubtless have observed 
either in yourself or in others: 
The need for companionship; 
the need for friendship; the 
need for family affection that 
impels people to establish 
homes; the need to keep in 
style. Then, there is the urge 
mentioned in the beginning of 
our talk—the need to assert 


MACHINES STUDY HUMAN EMOTIONS 


Photos show A. P. Link, expert in 
psychology at Washington Square Col- 
lege of New York University, demon- 
strating emotional reactions. In labora- 
tory work of this kind many amazing 
discoveries about the mysterious work- 
ings of the mind and emotions have 
been made. Upon this data psycholo- 
gists have built a firm foundation for 
their statements regarding the vari- 
ous complexes and human behavior 
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oneself over others; in other words, the 
urge to self-assertion. 

Mr. Mok: Would you call these needs 
and desires drives, like hunger? 

Dr. POFFENBERGER: Certainly. Some 
of them may not be as powerful as hunger, 
but all of them are fundamental urges. 
They occur in all normal people and affect 
their behavior. We call them drives be- 
cause of their impelling nature. They 
actually drive the individual to express 
himself in certain ways. 

Mr. Mok: You said that these urges 
occur in all normal people. I believe I 
am a normal person; yet I have no desire 
whatever to keep in style or be like other 
people. 

Dr. PoFFENBERGER: Oh, haven’t you? 
Do you wear a straw hat in October, no 
matter how warm and pleasant the weath- 
er? Would you go about in winter in 
a nice warm suit of animal hides? Why 
do you and I wear these ridiculous, useless 
buttons on our coat sleeves? I will tell 
you why. Because we are slaves of fashion, 
whether we admit it or not. 

Mr. Mok: I should have thought that 
fear of ridicule was at the bottom of it. 

Dr. PoFFENBERGER: All right. But if 
you were sufficiently lacking in the urge 
to keep in style, you would not fear this 
ridicule. Then you would set the style, 
instead of following it. Now, the average 
adult human being is chockfull of these 
drives and urges I have been telling you 
about. They are penned up in him, like 
carbon dioxide gas in a bottle of soda 
water, always ready to bubble over. To 
discharge them gives him satisfaction. 

Mr. Mok: Can he? 

Dr. POFFENBERGER: Not 
always. Often civilization 
steps in and says no. Social 
usage, conventions, morals, 
proprieties, hem him in on 
every hand. Civilized so- 
ciety treats the average man 
much in the manner of the 
nursemaid who pins the 


baby’s arms to its sides; in other words, 
it cramps his style. 

Mr. Mok: What is the result? 

Dr. POFFENBERGER: The result is he 
has to express many of his drives and urges 
in modified or, as the psychoanalysts say, 
sublimated form. 

Mr. Mok: That’s a big word. What 
exactly does it mean? 

Dr. PoOFFENBERGER: It means that he 
must hitch his urges onto something that 
the world approves of. The process of 
education is essentially one of sublima- 
tion; that is to say, it is a method of turn- 
ing our drives and urges to good account. 

Mr. Mok: But education does not 
always succeed in this, does it? 


R. POFFENBERGER: Unfortunate- 

ly, it does not, but I will come to 
that in a minute. To make plain what is 
meant by sublimation, let us take the urge 
to self-assertion. Primitive man expressed 
this urge in physical combat. Today, one 
man beats his fellows at the polls and 
makes his mark in politics, a second beats 
his competitors in business, a third dis- 
tinguishes himself in science or invention, 
a fourth has an outstanding collection of 
postage stamps. 

Mr. Mok: I understand the King of 
England is a champion stamp collector. 
Do you mean to say that he expresses his 
urge to self-assertion in that way? 

Dr. PoFFENBERGER: Undoubtedly. What 
other way has a king nowadays? If he 
had lived 500 years ago, he probably 
would have expressed it by going out to 
fight the King of France or of Scotland. 
As a matter of fact, the urge to self- 
assertion is at the bottom of most hobbies, 
and of almost all competition and con- 
tests. In each case, the man asserts him- 
self over others in a manner that has 
some social value and which, at the same 
time, gives him personal satisfaction. Dr. 
Sigmund Freud, the famous Viennese psy- 
chologist, and his followers go as far as 
to say that all poetry, painting, and sculp- 
ture is a sublimation of the sex urge; 
that is, a modified form of expressing it. 

Mr. Mok: Isn’t all modern wooing a 
sublimation of the sex urge? For instance, 
if a young man writes his best girl a poem 
or sends her a bunch of flowers, don’t 
these tokens take the place of the crude 
methods of his primitive ancestor, who 
dragged the girl of his choice off to his 
cave? (Continued on page 122) 
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‘ Map shows points at which thirty-one expedi- . 1 t 

tions, sent out by eight nations, will locate ia 

ATIONS of the world are _ stations to study the climate of the Far North North Pole than any other base. : 

cooperating during 1932 Here, twenty American scientists ; 

to celebrate the Golden Jubilee of ——_——— ———— —— will study magnetism, meteorology, geol- f 

Arctic exploration. This spring, just half } ogy, astronomy, the action of glaciers, } 

a century after the first meteorological KEY TO STATIONS ON MAP | the effect of star radiation, and the rela- i 

station was established beyond the Arctic | tion of radio static to the aurora borealis. % 

Circle, thirty-one expeditions, carrying |. United Stetes 16. Finlond They plan to train their telescopes upon * 

the latest scientific equipment, will head 2. Soviet R. 17. Finland a invisible at a py ogee = i 

into the Far North. ar 3. England 1 Seed test the strange theory of the late Dr. 5 

Their observatory camps will ring the 4. Denmark 19. Soviet Alfred Wegener, Austrian geologist, that , 

entire North Polar region. Using squat, 5. England 20. Finland | continents drift about on molten rock : 
thick-walled huts as bases, experts who | . ard at. ideas “—— Nov. ’31, . — 7” 
speak many languages will concentrate | + sovie - oweden ther nations will be represented by 
their efforts in the common cause of | 8. —— ey a from one to six expeditions in the field. 
wresting scientific secrets from the frozen | B a 25, indlond Sweden and France will send out one 
upper hub of the earth. | ot, Alaska  Conote | expedition apiece, Norway will have two, 
The most elaborate expedition will leave (Uncertain) U. S. 27. England Denmark and Canada four, Finland and 
the United States under the command of | 12. England 28. Denmark England five, and the Soviet Republic 
Capt. Flavel M. Williams, U. S. Naval | 13. Finland 29. Canada seven. A number of additional countries, 
Reserve. Located at the spot where the ||  /4. France 30. Canada in various parts of the world, during the 

northern | | 15. Norway 31. Denmark | a “ill ke special observations in ba 

ights are thought to originate, | } year will make special observ: if 

its camp on Grant Land will be nearer the [L. | magnetism and other Arctic phenomena, : 
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BEAM OF LIGHT FROM DISTANT 


STAR TO OPEN WORLD'S FAIR 
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A BEAM of light that left the star Arc- 
turus about the time of the World’s 
Columbian Exposition of 1893 will set in 
motion the wheels of the 1933 World’s 
Fair at Chicago. Upon the star, approx- 
imately forty-one light years away, will 
be trained the great forty-inch telescope 





of the Yerkes Observatory at Williams 
Bay, Wis. At the proper moment the 
image of the star will be allowed to fall 
upon a photo-electric cell or “electric 
eye” at the end of the telescope. This will 
produce an electric impulse that will be 
amplified and carried over land wires to 


RADIO SIGNALS GUIDE FARMER’S PLOW 
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Our artist vis- 
ualizes, left, how 
a farmer sitting 
in comfort may 
plow his fields 
by radio. This 
seven-year-old 
dream has come 
true on an ex- 
perimental basis 





Below, electri- 
cal experts 
watch radio con- 
trolled tractor 
plow field under 
guidance of the 
inventor, right, 
who governs it 





NEARLY seven years ago this maga- 
zine prophesied that farmers someday 
would do their plowing by radio. That 
prediction has now come true, at least on 
an experimental scale. Recently, J. J. 
Lynch, of Miles City, Mont., demon- 
strated his radio-controlled tractor before 
200 electrical experts and business men. 
Steered from a closed car traveling be- 
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hind, it plowed around a thirty-acre field. 
Radio relays beneath the empty driver’s 
seat operated it in response to a radio 
transmitter in the control car. The experi- 
ment brings nearer the dream that “auto- 
matic tractors will lumber across the fields 
and plow with quenchless ardor. The 
farmer ... will loll coolly before his ra- 
dio” (P. S. M., Mar. ’25, p. 171). 






BEAM OF IGHT 
LEFT STAR “ARCTURUS 
* ABO THE TIME OF 
WORLD'S COLUMBIAN 
* EXPOSITION IN 1893 


40 -iNCH 
TELESCOPE 


Light from a star, as shown in drawing, will 
flash impulse to open Fair building, at left 





Chicago, where it will open the exposition 
by switching on the lights. A preliminary 
demonstration showing how the feat 
would be accomplished was _ recently 
staged at the American Museum of Nat- 
ural History, in New York. 


ARCHITECT HAS GLASS 
AND ALUMINUM HOME 


A SUBURBAN home of aluminum and 
glass, just completed by a New York 
architect at Syosset, N. Y., to serve as 
his own residence, is believed to be the 
only one of the kind in the world. Its 
singularly modernistic shape follows al- 
most exactly a model of this proposed 
dwelling which created a stir and caused 
a great deal of discussion when it was 
exhibited at a New York architectural 
show last year (P.S.M., July ’31, p. 58). 
The walls are covered with sheet alumi- 
num, and huge windows run the width 


_ of the house to admit sunshine. On the 


second floor are living room, dining room, 
kitchenette, and one bedroom, while on 
the third floor, which has two bedrooms 
and a closet, there are also a large sleep- 
ing porch and a sunny terrace which is 
used by the children as a playground. 














This aluminum and glass home constructed for 
a New York architect was recently finished 
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FUR ON NEW RABBIT 
LOOKS LIKE ERMINE 


CostLy fur coats may soon be imitated 
at small expense with the pelts of rab- 
bits, through the experiments of Dr. C. F. 
Friend, Chicago rabbit fancier. He an- 
nounces that he has successfully bred a 
new type of rabbit, whose fur closely 
resembles ermine, shown in the photo- 
graph above. Other breeds have also been 
produced that imitate seal, chinchilla, and 
beaver, the latter having reached its pres- 
ent development after discovery in France 
twelve years ago. A by-product would be 
a plentiful supply of rabbit meat. 


Streamlined and 
slender, this sky 
car is hard to see 








NEW OBSERVATION CAR FOR AIRSHIP 


NICKNAMED the “flying 






















Captured mosquitoes were stained 
to identify them at journey’s end 


that 


dark under the rays 
of an auto headlight. 


FIREMEN 
time in finding a new 
hydrant, equipped 
with reflecting facets 
of polished aluminum 
gleam in the 





At left, collecting mosquitoes for the 
1,250-mile test flight in the plane above 


MOosQuITOES were passengers on an 
unusual airplane flight from Porto Rico 
to Miami, Fla., the other day, when the 
U. S. Health Service set out to discover 
whether disease-carrying insects were 
likely to be transported from one country 
to another by aircraft. 

At San Juan, Porto Rico, about thirty 
mosquitoes were captured with the aid 
of a novel suction device resembling a 
vacuum cleaner, designed especially for 
this delicate work. After being sprayed 
with an identifying stain from an atomizer, 
they were released within the cabin of 
a tri-motored Pan-American Airways 
plane. 

During the 1,250-mile flight to Miami, 
the presence of the mosquitoes was made 
evident when one bit the radio operator 
on the face. Three stops were made en 
route, and evidently some of the mosqui- 
toes left the plane, for only nine were 
found when it completed the ten-hour 
journey. This number, according to the 
Health Service, proved conclusively that 
airplanes carrying insects might conceiv- 
ably start an epidemic. 


ALUMINUM HYDRANT SHINES 


lose no 





fish,” a new type of ob- 
servation car for airships 
has been constructed by 
a Viennese engineer. Like 
the “sky car,” used occa- 
sionally by United States 
airships, it may be low- 
ered on a cable through 
the clouds while the air- 
ship is in flight. The 
Viennese invention, how- 
ever, has its own propel- 
ler, enabling the observer 
to maneuver his gondola. 
The fishlike tail is flexible 
and may be swung from 
side to side, serving as a 
rudder. Because of its 
slender, streamlined shape, 
the gondola is invisible 
from the earth at com- 
paratively low altitudes. 
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BIG MONSTERS 
IN PARADE 


MonsTER animals, in- 
flated with helium gas, are 
being turned out by an 
Akron, O., factory for de- 
partment stores to use in 
advertising their wares. 
A few weeks ago some of 
these creatures paraded in 
3oston, as shown at left. 
Released, they soar away. 
Clarence Chamberlin, 
noted aviator, recently won 
a store’s prize by return- 
ing a fragment of such a 
balloon snared in flight. 
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MAGIC TABLE SERVES DINERS IN RESTAURANT 


At left, magic 
table upon which 
food appears as 
ordered without 
help of a waiter 










Below, drawing to 
show how order is 
received in kitch- 
en, filled, and sent 
on lift to diners 





TYPEWRITER AND TOILET kit 
ARTICLES IN ONE CASE mo 


A soon to the professional man or 
woman who travels is a utility case that 
not only contains a portable typewriter 
and writing supplies but most of the 
toilet articles and other things that are 
likely to be needed on a trip. Despite its 
all-purpose usefulness, the compact outfit 
is little larger than a typewriter case. 





Macic tables in a Worcester, Mass., hotel now 
serve meals to patrons without the assistance of 
waiters. When a guest sits down to eat, he notes 
his choices on a menu and drops it through a slot 
to the kitchen below. Presently a dumbwaiter rises 
through the center of the table bearing the dishes 
he has chosen, and the check. The mechanical 
waiter need not be tipped. 

According to the inventor of the novel system, 
food may thus be served at cafeteria prices, while 
the patrons are not obliged to carry trays nor to 
sit at an uncomfortable lunch counter. Dining in 
privacy, they enjoy the saving in cost that the 
mechanical service allows. This is the first actual 
installation of the system which was devised about 
three years ago (P.S.M., Apr, ’28, p. 62). 

















GUESSER GETS WEATHER RIGHT 











eee WHILE day-to-day weather 
r UU. F. arvin, hea cacti “NIOVS - 
a in. a ae forecasting enjoys reason 
Bureau, using the “wea- able accuracy, meteorolo- 
ther guesser” he devised gists have still to work out 


a basis for long-range proph- 

















ecies. Nevertheless, Dr. C. T 

F. Marvin, head of the U. or 

S. Weather Bureau, is ex- LIGHT KNEE REST HOLDS new 

perimenting with a “scien- BOOK OR MAGAZINE an 

tific guesser.” Small balls Thi 

are marked for a certain READING is made painless for the most Cali 

kind of weather. The balls comfort-loving of mortals by a new book shat 

are thoroughly mixed and rest that clamps lightly over the reader’s Wh 

poured into troughs. Their knee. It not only supports the book’s ly, | 

sequence, depending solely weight but holds it open and keeps the wou 

upon laws of chance, has Place. Extension arms unfold to hold a an ¢ 

proved strikingly similar to magazine or a sheet of music. The user, Sool 

actual weather records. sitting in an easy-chair, has both hands rele 

free to make notes, smoke, or eat. unv 

Country With ‘Day NEW CHART TESTS EYEGLASSES ANTIRATTLER FOR CAR whe 
Sprsning tne continent fat FOR READING AND BRIDGE R ‘ : lear 
$e at mat mene vos ATTLES and squeaks in your car’s doors the 
Pe WHEN a novel eye chart devised by a New York are stopped, it is said, by the use of a rn 
aes a firm is laid on a table, in front of a customer, it new type of anti- rid 
iment gee tours Teme gives a more practical test of his new glasses than rattler containing t ge 
TELEPHONE does the conventional array of scrambled letters. a small but pow- te 
_Honpt—Howtee Since persons ask most frequently whether they erful coil spring. ot 
ee will be able to read a telephone book, a newspaper, When two of and 

Sees or a sheet of music, the chart combines life-sized these devices are 

SS ieri esi specimens of these forms of printing. It also pro- installed between iad 
ee vides samples of playing cards so that the bridge each door and its oth 
c enthusiast may be sure the glasses will provide jamb, as at the that 
against missing any trick in the hand. Placed across _ right, they main- oxide 

a table, it will show whether the dummy will be tain a _ constant _ 
plainly visible. tension that holds The , 

At the left is shown a reproduction of the the door firmly er is 

new eye-testing chart, reduced in size. against the lock. duce 
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DRIVE GEAR 
FOR ROLLERS 





AIRPLANE-SHAPED KITE 
MADE OF ALUMINUM 


A NEw style in kites is set by this all- 
metal model patterned after an airplane. 
With a string tied to its “fuselage” and a 
strip of cloth added to serve as a tail, it 
soars high enough to delight any youthful 
kite flyer. Less fragile than paper or cloth 
models, the fifteen-inch toy is made of 
aluminum and looks real in the air. 


DRIVE SHAFT SPRINGS 
START CAR QUICKLY 











THE energy needed to stop a car, as 
for a red traffic light, is harnessed in a 
new traffic booster with the result that 
an amazingly fast getaway is possible. 
This simple device, the invention of a 
California man, substitutes a special drive 
shaft and housing for the one on the car. 
When the brake pedal is depressed slight- 
ly, powerful springs in the new shaft are 
wound up, acting as 
an effective brake. As 
soon as the brake is 
released, the springs 
unwind, and their 
power applied to the 
wheels makes the car 
leap ahead without 
the necessity of shift- 
ing gears. Through an 
ingenious gearing sys- 
tem, the direction of 
the unwinding springs’ 
impulse is forward 
and not in reverse. 


At right, demonstrat- 
ing a French pistol 
that fires carbon di- 
oxide “snow” which, 
Striking at the base 
of a fire, smothers it. 
The small extinguish- 
er is expected to re- 
duce water damage 
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MASSAGING pavements to take the 
bumps out of them is the cure proposed 
by a western inventor for washboard 
highways of asphalt. Recently he patented 
a machine mounted on a truck body, in 
which two pairs of revolving rollers whirl 
around as the truck progresses, leveling 


STEERING WHEEL ON SPRINGS 


AN INNOVATION in riding comfort 
appears in a new British car, in which 
the steering wheel is mounted on 
springs. These replace 
the usual spokes, and 
prevent the transmission 
of continual road shocks 
to the driver’s hands. The 
springs are _ sufficiently 
strong to permit no loss in 
the control which the 
driver has over the car, 
even in making a sharp 
turn. On long drives it 
reduces fatigue. 


Drawing shows how proposed machine would be 
used to take bumps out of asphalt pavement. 
Inset, a model, built by inventor, showing rollers 


TWO REVOLVING PAI 
OF ROLLERS, ONE OF Fe 
y ROAD WHICH 1S SHOWN, ——_4 
f_/ SURFACE ROLL ROAD SMOOTH 


DETAIL VIEW OF 
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ROLLERS SHOWS _~ 
HOW THEIR a 
PATHS OVERLAP 


the corrugations of the road surface. If 
the road is too badly ridged by heavy 
traffic for this treatment, other rollers 
may first be used which will pulverize and 
cut down the high spots. With the aid of 
such a machine, the inventor declares, a 
highway may be kept in good repair at a 
minimum of expense and new construc- 
tion is unnecessary. 


















PISTOL FIRES GAS 
TO KILL FLAMES 


A PISTOL that puts out fires 
was demonstrated recently to 
French officials. Pulling the trig- 
ger releases a stream of carbon 
dioxide “snow” from a reservoir. 
When the flakes are directed at 
the base of a flame, they smother 
it with gas. Pistol extinguishers 
of this type may be used in 
homes and factories, and are es- 
pecially valuable where streams 
of water might damage valuable 
furnishings or products. 
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At right, field 
of - German- 
grown tobacco 
that contains no 
nicotine. The 
plant was pro- 
duced after five 
years of effort 
in a research 
institute headed 
by Dr. Paul 
Konig, in oval 











MACHINE AUTOMATICALLY 
CONTROLS HUMIDITY 


Just as a ther- 
mostat regulates 
temperature, so a 
new “hygrostat” 
has now been in- 
vented that auto- 
matically controls 
the humidity of 
the air in a room. 
The instrument 
operates as an elec- 
tric switch, con- 
trolled by changes 
in the length of a 
wood cylinder as 
it reacts to moisture in the air. It is ap- 
plicable anywhere that humidifying equip- 
ment capable of being operated by 
electric controls is installed in the air sup- 
ply system. For use, a knurled ring is 
turned to set the instrument to the desired 
degree of humidity, and it will maintain 
this with a variation of only four percent. 
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Togpacco minus nicotine is produced 
from the leaves of a remarkable plant 
raised in Germany. This botanical freak 
is the reward of experiments conducted 
under the direction of the Ministry of 
National Economics, at a research insti- 
tute established in the midst of the tobac- 
co-growing fields of Pfalz. Although an 
extract from the leaves is virtually as 
harmless as drinking water, the “smokes” 
made from the plant are said to have all 
the flavor of ordinary tobacco. 

An unexpected by-product of the ex- 
periment was the discovery that the 
leaves could also be used to prepare a 
succulent salad. As if that were not enough, 
the salad may be flavored with oil ex- 
tracted from the same plant, according to 
Dr. Paul Konig, director of the institute. 





GERMAN MACHINE TESTS 
MEAT FOR PARASITES 


A BATTERY of curi- 
ous electric machines 
helps safeguard the 
meat supply of Ber- 
lin, Germany. These 
devices, known as 
opaque projectors, 
magnify enormously 
anything placed be- 
neath them. When 
samples of meat are 
set under the power- 
ful lamps, a tremen- 
dously enlarged pic- 
ture is thrown on a 
screen so that the op- 
erator can detect any 
parasites that would 
make the meat unfit 
for humans to eat. 
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ONE MAN CAN CARRY 
BIG METAL GIRDER 
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Four men would be needed to lift the girder in this pic- 
ture if it were made of steel, yet one man carries it with 
ease because a new alloy of magnesium and aluminum 
metals used in its construction is even lighter than aluminum 
alone. It was developed by a Michigan firm to meet the 
demand for lightness in airships and other structural projects 
where weight is at a premium. The alloy may be welded, cell t 
forged, rolled, and cast by ordinary methods. 




































PENCIL SHARPENER IS 
PART OF DESK SET 


A NEw desk set with a pencil sharpener 
built into it is a convenience in home or 
office. Held in one hand, the pencil is 
given a twist or two to the right and 
receives a new point. Shavings drop into 
a hollow receptacle. Beneath the sharp- 
ener is a compartment for stamps. 


SHIELD ON EYEGLASSES 
PROTECTS THE NOSE 
EQUIPPED with a 
shield that com- 
pletely covers the 
nose, these new 





ing 
sun glasses may gec 
not impress the be- pat 
holder as an aid to al 
beauty, but that is exa 
what they actually Cig 
are. The shield mat 
protects the wear- the 
ers nose from rive 
sunburn and conse- Hei 


quent redness. A X cau 
Los Angeles inven- 
tor designed it. 


a Sun glasses with 
€ shield that protects 
* the nose from sun 
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Samples of road surfaces ar- 
rive in cigar boxes. At right, 
testing elasticity of asphalt 


With the same painstak- 
ing care that doctors and sur- 
geons use in diagnosing a 
patient’s ailments, experts in 
a unique Boston laboratory 
examine samples of roads. 
Cigar boxes filled with paving 
materials from all parts of 
the country, as shown in oval above, ar- 
rive daily at this hospital for highways. 
Here they are examined to determine the 
cause of a road’s failure, or the degree to 





PHONOGRAPH RECORD 
IS MADE ON PAPER 


PHONOGRAPH records on paper, costing 
a cent or two apiece and playing twice as 
long as standard records, are promised by 
an entirely new process developed by two 
young Argentinian engineers. In principle 
the scheme resembles the method used 
for sound motion pictures. Apparatus in 
the recording studio transforms a singer’s 
voice into a flickering beam of light, leav- 
ing a sound track: of black and white 
lines upon a sheet of photographic paper 
moving beneath it upon a revolving drum. 
The reproducer employs a photo-electric 
cell to translate the lines back into sound. 
The paper record is shown above. 
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which a new type of highway will satisfy 
its builder’s expectations. The samples 
are punched by needles, baked in ovens, 
drilled, and shaken to powder in order to 


TALKIE, PHONOGRAPH, 
RADIO, ALL IN ONE 


A NEw “home talkie” device houses in 
one cabinet a projector for standard six- 
teen-millimeter film, a phonograph for the 
sound accompaniment or for ordinary 
records, and a radio receiver. Words or 
music accompanying the pictures are 
played by sixteen-inch disks, synchronized 
with the film. The hinged top of the cabi- 
net contains the projecting screen, 


This cabinet houses a home talkie projector, 
a phonograph for sound, and a radio receiver 








Sections of highways from all parts of 
the country are in this testing laboratory 


measure all the factors that go into a 
good road. In one test asphalt is stretched 
to the thinness of a human hair to see 
whether it is elastic enough to withstand 
destruction by severe heat, snow, and ice. 

Entirely new types of paving have been 
developed as a result of research in this 
laboratory. Some of them are especially 
planned to be proof against skidding, while 
others are designed to provide a cheap but 
good road for farmers. The surface for 
Cuba’s new 700-mile  super-highway, 


called the finest of its kind in the world, 
was developed here. 





VIOLINIST ACCOMPANIES 
HIMSELF ON PIANO 


Musicians who play the cornet or vio- 
lin may accompany themselves on the 
piano by using an invention of George 
Cook, Ogden, Utah. Cook has patented a 
piano-playing device which he pedals with 
his feet. As he works the pedals, arms 
come down and strike the keys of the 
piano. The photograph above shows Cook 
playing the ‘“um-pahs” with his pedal at- 
tachment while he carries the air on his 
fiddle. 
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New Wing Flap Helps Plane Land at-Low Flying Speed 








































A wING flap designed to enable planes 
to handle heavier loads and effect landings 
in restricted areas recently has been suc- 
cessfully tested by Howard M. Rinehart, 




















Transparent fabric over steel mesh on new 
amphibian, above and right, aids inspection 


ARMY PLANE DEADLY 
AGAINST FOOT TROOPS 
So DEADLY is the Army’s latest attack 


plane that experts estimate a squadron 
of these machines 





veteran aviator and president of a Day- 
ton, Ohio, flying field. The flap is a 
double thickness of corrugated iron, 
extending the length of the wing on the 





USE TRANSPARENT FABRIC 
ON NEW AMPHIBIAN 


WInGs, rudder, and elevator of the first 
stainless steel amphibian plane are made 
of sheer fabric covered with a fine wire 
mesh of the non-corrosive metal. In con- 
sequence, they are transparent, and the 
fabric and bracing may be inspected from 
the outside at any time. Besides this 
advantage, the unusual covering is given 
added interest by efforts that have been 
made in England to produce an invisible 
airplane for war purposes, with 
transparent wings (P.S.M., 
Nov. ’28, p. 72). 


A revolving spoo) set 
in plane’s wing, as 
seen in model at right, 
increases its lifting 
power. Diagram 
shows how it works 


















under side and controlled from the cock- 
pit. In landing, a ship’s speed approxi- 
mating sixty-five miles an hour has been 
quickly cut to twenty-five with the flap. 


ROTOR ON WING ADDS 
TO PLANE’S POWER 


A NEW application of the rotor principle 
to airplanes is proposed by Ray Thompson, 
Hollywood, Calif., inventor. By placing 
a rotating spool at the center of a model 
airplane wing of otherwise conventional 
design, Thompson declares the lifting 
power has been greatly augmented. The 
effect of the rotor is to increase the partial 
vacuum above the wing and the pressure 
of air below it. 





could duplicate the 
gun fire of a full in- 
fantry division. The 
new craft speeds at 
nearly 200 miles an 
hour, and is consid- 
ered one of the most 
effective planes ever 














devised for use gh 
against ground aie = 
troops. The 650- F 

horsepower engine 


is cooled by a re- 
cently-developed li- 
quid more effective 
than water. For 
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armament the plane 
carries a bomb and 
six machine guns. 





an infantry division. 
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One of the Army’s latest attack planes, which are said to be so deadly that a squadron of them could do the work of 
Each plane carries six powerful machine guns—four in the wings—and a bomb between wheels 
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GERMAN TAIL-FIRST PLANE 
FLIES ACROSS CHANNEL 
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GERMANY’S  tail-first plane, 
which appears to be flying back- 
ward, soared across the Channel to visit face at the upper right of the photograph 
Britain in one of its first trial flights of above is the forward end of the strange- 
any length. The triangular control sur- appearing craft when it is in flight. 

























LIFE RAFT ON WING 












‘ock- TO AID SEA FLYER 7 

roxl- - 

been A SAFETY device for Army land 

flap. planes that fly over water has been TEST BIRDLIKE PLANE 
invented by Lieut. George P. Tour- ane . 

, tellot, Army Air Corps pilot at To test the possibility of patterning 
Wheeler Field, Hawaii. It consists of 29 airplane after large soaring birds, a 
a life raft carried in a streamlined California inventor has constructed the 

; metal container on top of the wing. model seen above. It will be tried out in 

ciple In the event of a forced landing on 4 Wind tunnel to see if it possesses the 

son, water, the pilot would have time to _ lifting power and stability of more con- 

icing open the container. inflate the rubber  Ventional designs. The inventor hopes his 

odel raft. and float on it until rescued. machine will emulate birds that with little 

onal Because of its tapered shape, the @Pparent effort sail into the wind. 

.. container creates _only slight drag 

tial upon the airplane in flight. wES 
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Above, the life raft 
container on sea- 
plane’s wing. At 
right, the container 
open, showing boat 











SECOND AIR GIANT 
NOW BEING BUILT 


FoLLowInG the U. S. Navy’s 
acceptance of the super-airship 
Akron, construction of its sister 
ship, the ZRS-5, has begun in the 
giant dock at Akron, Ohio. The 
accompanying photographs show 
workmen assembling the main 
rings that will be the bones of 
the dirigible’s envelope. Like the 
Akron, this craft is destined to 
become a- naval warship of the 
air. Possession of the two air 
leviathans will maintain the world 
supremacy of the United States’ 
lighter-than-air fleet. The next 
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of Above, airship dock at Akron, Ohio, where the Akron was built and where its sister ship, ZRS-5, is step 1s expected to be airships of 
21s now in course of construction. In circle, workmen assembling the main rings—the bones of the ship equal size for commercial use. 
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cean Bed may recover 





Odd Device 
for Salvage of 
Lost Liner 


ARLY this year, if 

all goes well, a ves- 

sel will steam to a 

point eight miles off 
Old Kinsale, on the Irish 
Coast, and drop anchor 
near a buoy that marks the 
spot where sounding has 
shown the sunken liner 
Lusitania lies. Then the 
vessel will lower one of the 
strangest of all diving con- 
trivances—a stairway to the 
bettom of the sea, inclosed 
in a five-foot tube of steel, 
down which men can walk 
almost within touching dis- 
tance of the lost ship’s hull. 
Finally divers will emerge 
from a bulbous knob at the 
tube’s end, and set about 
salvaging whatever valuables 
they can find. 

There may be treasure to 
be found; some rumors, not 
universally credited, place 
between four and fifteen 
million dollars’ worth of 
specie and jewels aboard 
the liner. Documents of 
historical and _ sentimental 
interest are a principal ob- 
ject of the quest. Above all, 
however, the attempt may 
vindicate a twenty-year-old 
dream of Simon Lake, 
American ‘inventor, often 
called “the father of the 
submarine,” by demonstrat- 
ing that his submarine tube 
is a practical means to re- 
cover the contents of lost 
ships. 

The main part of this 
device is simply a staircase, 
inclosed below water level 
in a steel well or tube. Its 
open upper end is swiveled 
to a mother ship; its lower 
end terminates in an ob- 
servation chamber. Here 
men may sit, under normal 
atmospheric pressure and 
observe through portholes 
the placing of the tube upon 
a treasure ship. For this 
operation, air tanks buoying 
up the tube are emptied, 
and its own weight holds it 
fast to the deck of a dere- 
lict. Divers may then leave 
the chamber through an air 
lock and diving bell arrangement. Instead 
of having to make a tedious ascent to the 
surface after a shift, they may return to 
the submarine chamber at any time to 
rest. Undisturbed by surface storms, they 
may work in all kinds of weather prac- 
tically without interruption. 

Lake built such a tube with the inten- 
tion of recovering $6,000,000 from a sunk- 
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DERRICK HOISTS: RECOVERED 
, TREASURE AND RECORDS TO 
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OPEN END 
OF TUBE 








AIR LOCK 
ACCUSTOMS 
DIVERS TO 
SEA PRESSURE 
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en British frigate near the Zuyder Zee, 
Holland. The World War halted this proj- 
ect, but provided another when the 
Lusitania was sunk. Following several 
other unsuccessful attempts to reach the 
liner in the comparatively deep water 
where it lies, Lake recently obtained 
backing to try his tube scheme. 

The old submarine tube was taken to 
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How Simon Lake’s tube may salvage Lusitania’s gold, shown above in sketch based on his original design 


Brightlingsea, England, and lengthened. 
At this writing there remained only the 
final tests of the tube, and the technical- 
ity of obtaining official British approval 
of the plans, before the start under the 
leadership of Capt. H. H. Railey. Lake 
will accompany the expedition as tech- 
nical operations chief. The expedition 
plans to make submarine photographs 
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Above, the Lusi- 
tania, once a proud 
giant of the sea, 
now lies on the 
bottom of ocean 
off the Irish coast. 
A new attempt is 
to be made to sal- 
vage her treasure. 
At right, lower 
end of tube, show- 
ing modified div- 
ing chamber and 
trapdoor. Below, 
a general view of 
the submarine tube 
to be used in reach- 
ing the Lusitania 


with a special camera adapted for use 
under water. 

For years Simon Lake has dreamed of 
the venture that seems about to come 
true. As long ago as 1918 he wrote, in his 
book, The Submarine in War and Peace, 
“md testing a crude type of submarine 
tube: 

“Diving as heretofore conducted has 
been difficult and dangerous work, and 
only the strong could stand the hardships 
connected with it. The semi-submergible 
boat has met the problem squarely. This 
consists of a tube of any desired length 
that may be increased by the insertion of 
additional sections. It is provided with 
an operation compartment or working 
chamber at its free end, with a hatch and 
door in its bottom so that divers can be 
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sent out. The tube may have its upper 
end attached to the side of a surface 
craft, but preferably floats in the well 
of a craft specially designed to work in 
combination with it. It will be seen that 
the operators are protected from the cur- 
rents, and even quite a severe storm on 
the surface would not interfere with work 
below, so long as the surface vessel could 
be held to its moorings. 

“In many waters the divers would be 
engaged in plain view of the tenders in 
their operating compartment, who would 
handle the lines and transmit signals by 
bell or telephone to the control station 
on the boat above. Work is thus carried 
on continuously by relays of divers. 
Through the medium of the equalizing 
room or air-lock, the divers, who leave 






















At top, upper end 
of the big salvage 
tube showing how 
the men will enter 
it from the ship at 
surface. A stair- 
way leads to the 
diving chamber 
at the lower end 


their helmets, shoes and weights in the 
operating chamber, are able to undergo 
slowly and comfortably decompression or 
compression. This compartment is well 
lighted, is fitted with seats, and provides 
every reasonable convenience. 

“The ship’s hold is lighted electrically, 
and the work of removing material fol- 
lows. A light down-haul line is led through 
a block secured conveniently to the div- 
er’s station, and is handled by an electric 
winch in the operating compartment. Its 
purpose is to return the hoisting line with 
its sling to the divers after each load has 
been discharged upon the surface craft.” 

That is the system that is about to 
meet its most crucial test. Should it suc- 
ceed, the way will be opened for attempts 
to recover valuables from lost vessels. 
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Thrilling New Feat of 
Ocean Salvage Is Made 
Posstble by Huge Tube 
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*FROGS 





by the Mullion 





















READY FOR 
CITY MARKET 


At right, bullfrog at earli- 
est marketable age. It is 
one year old and about 
twenty inches long and 
when dressed weighs one 
pound. Formerly only hind 
legs were eaten, but now 
forelegs and back are sold 


H. H. DUNN 


SCRAP of red flannel, a bent pin, 
a piece of string, and a willow 





pole in the hands of a small boy 

on the bank of a Michigan creek 
twenty-five years ago have led to the 
development, in southern California, of 
one of the most unusual stock ranches 
in the United States. On this farm the 
productive acres are covered with water, 
and the cattle are a million bullfrogs in 
all stages from tiny tadpoles to four- 
pounders whose bellowing on moonlight 
nights might be mistaken for those of 
young bulls. 

The boy in Michigan caught wild frogs 
for his family and friends. He had to 
walk about a mile to the creek. One day, 
he brought home a dozen extra bullfrogs, 
put them in an artificial pond, and in a 
year was raising so many frog-legs he no 
longer had to take the two-mile walk. 
He admits this is the first time that boy- 
ish aversion to work led to a new indus- 
try. He studied frogs, frogs’ legs, and frog 
raising, but his parents’ opposition kept 
him, until recently, from going into frog 
farming as a life work. 

A short time ago, M. W. Herriman, the 
one-time Michigan boy, came into posses- 
sion of a ranch, near San Diego, through 
which runs a shallow valley, headed by a 
well that produces as much water in sum- 
mer as in winter. He laid off six acres of the 
lower end of this valley into ponds—one 
for grown frogs, another for tadpoles, a 
third for surface minnows, and a fourth for 


crayfish. These ponds average 200 by 300 


feet in size and are about two feet deep 
with water, in which arrow weed, wild 
rice, cat-tails, and other marsh plants 
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Three-month-old bullfrog tadpoles, about 
two inches long. Before changing to frogs 
they will reach a length of about six inches 


are encouraged to grow. Castor beans 
were planted in the dikes around the 
ponds, to give quick shade. 

Around the larger pond, he built a 
heavy board fence four feet high, set one 
foot in the ground, to keep out cats, rac- 
coons, skunks, and snakes. Electric lights 
were strung across this pond, and racks 
were built at intervals through the center, 
over which leaves or burlap could be 
thrown to supply shade. 


HERE are no bullfrogs native to the 
Pacific coast, so from the bayous and 
marshes of Louisiana Herriman imported 
fifty-three pairs, for the bullfrog is 
monogamous. They cost him $10 a pair. 
Into the crayfish pond.went 1,000 cray- 
fish from Louisiana and Oregon, some of 
the latter being six or seven inches long 
and resembling small lobsters. From Lou- 
isiana came 8,000 surface minnows, tiny 
fish reaching a maximum length of one 
inch. They went into the minnow pool. 
“Bullfrogs have only one mate, but 
they are cannibals with voracious appe- 
tites,” Herriman told me. “They will eat 
their own tadpoles just as rapidly as the 
latter are hatched. Therefore, I have to 
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A panful of frog eggs. Gathered like this, 
and not in dip nets, they are transferred to 
the tadpole pool where they hatch in safety 





One thousand pairs of crayfish like this one 
were imported. The frogs eat their offspring 


keep the second largest pond, quite apart 
from the fenced-in breeding pool, solely 
for the tadpoles. Last August, each one of 
the female frogs laid approximately 20,- 
000 eggs, in strings, agglutinated into 
mats, on the surface of the water, around 
the stalks of the cat-tails and other 
aquatic plants. 

“With a shallow tin pan, I dipped these 
eggs, two or three pounds at a time, out 
of the breeding pond. I found that a dip 
net could not be used because the masses 
of eggs, each about the size of a No. 4 
shot pellet, broke through the meshes 
and were lost. Then I gently poured the 
eggs from the pans into the tadpole pond. 
Bullfrogs lay their eggs at night, among 
the stalks of the vegetation at the edges 
of the pool, so that I was out at day- 
break, throughout the spawning season, 
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* Strange Story of Boy’s 
Laziness That Resulted in 
Business Venture on Cal- 
ifornia Ranch That Gives 
the Farmer Huge Profits 
on His Small Investment 


> 


collecting and transferring the eggs.’ 

During his boyhood, Herriman had found 
that the eggs hatched more rapidly and 
the tadpoles developed faster in slightly 
warm water. He could not heat the tad- 
pole pond without considerable additional 
expense, so he made it shallow, eight to 
ten inches deep. He fills it with water 
some weeks ahead of the time for trans- 
ferring the eggs, so that the temperature 
will be higher than that of the other ponds. 


"THE eggs hatch in about three days, 
averaging about seventy-five percent 
tadpoles, though Herriman is endeavor- 
ing to devise better methods of transfer- 
ring the eggs, as well as of caring for 
the breeding stock, so that each female 
will deposit about 30,000 eggs, nearly 
ninety percent of which will hatch. When 
born, the tadpoles have little oval, dark- 
brown or black bodies slightly more than 
one quarter of an inch long, with tails 
another quarter of an inch in length. 
For two or three weeks groups of them 
cling tightly to submerged rocks, roots, 
and stalks of aquatic plants, apparently 
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This pond is the home of the bullfrogs. Here they 
grow to marketable size protected from their 
enemies by a wooden fence about four feet high 


living on egg material still contained in 
their bodies and the slime on the stalks 
of the plants. At the end of three weeks, 
they have grown to one and one half 
inches in length, and swim freely, pack- 
ing the pond until some corners of it 
look like a solid brown mass. 

“Provided as they are with gills, these 
baby frogs live like fish in the water,” 
continued the frog farmer. “In the wild 
state they seem to form one of the prin- 
cipal sources of food for the adult male 
frogs. Tadpoles are supposed to live only 
on vegetation, but my observation has 
been that they are scavengers. They have 
two rows of teeth on the upper jaw, and 
three on the lower, which they lose when 
they drop their tails, abandon gills, 
develop legs, and become frogs—real 
amphibians. With these teeth, even at a 
very young age, they tear almost mi- 
croscopic pieces from water-soaked meat, 
and are as perpetually hungry as a litter 
of young puppies. 

“One of the objectives in rearing frogs, 
as with cattle or pigs, is to bring them 
all to a uniform, marketable size at the 
same time. This is best accomplished by 
systematic feeding. Dry oatmeal and 
liver, finely ground together and scattered 
in the pond, has proved by experience to 
be the best food for them. As they grow 








ACTIVE FROG 
ESCAPES NET 


M. W. Herriman, 
farmer of a million 
frogs, is an expert 
with the dip net that 
is used to capture 
the big ones. Now 
and then one escapes, 
as photograph shows 


larger—for this variety attains a length 
of six or seven inches before final trans- 
formation into the frog—the tadpoles will 
eat chopped worms, rough meats, fish, and 
even table scraps. When they are small, 
however, uniform feeding gets the best 
results.” 


"THE sound of our footsteps along the 
dike surrounding the tadpole pond 
brought what seemed to be the entire 
million or more of the little brown, tailed 
pollywogs to the surface at the edge of 
the pool. They were then, in November, 
more than two inches long, and their con- 
sistent sameness of size testified to the 
efficacy of Herriman’s feeding method. 

Their worst enemies, at this stage, are 
their parents. After that, as they are 
transformed into small frogs, several 
varieties of snakes, wild ducks, wading 
birds of all kinds, and wild animals as 
well as domestic cats prey on them. While 
they are tadpoles, however, they have few 
enemies; and, being protected from the 
adult frogs, about ninety-seven percent of 
them become frogs. 

When the tadpoles are one year old, 
their troubles, and those of the frog farm- 
er begin. Through the winter, bullfrog 
tadpoles sink to the bottom of the pond 
and hibernate, (Continued on page 134) 
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wall inclosed in an air-tight chamber. 


DISCOVERY OF GIGANTIC 
PLANET IS PREDICTED 


Discovery of a new planet, five times 
as large in diameter as the earth and even 
more remote in the solar system than 
Pluto, last-discovered planet, is predicted 
by Prof. William H. Pickering, renowned 
American astronomer. Eccentricities in 
the behavior of the planet Uranus, ob- 
served by Pickering at his private observ- 
atory in Mandeville, Jamaica, led him to 
this conclusion. Pickering was one of the 
two astronomers who predicted the dis- 
covery of Pluto early in 1930. 


YAP’S STRANGE COIN 
WEIGHS 120 POUNDS 





As HEAVY as some full grown men is a 
strange coin used as money on the island 
of Yap, in the South Pacific, for it weighs 
120 pounds. With one of these, a visitor 
to the island could buy a good eighteen- 
foot canoe, a quarter-acre of land, or 
about 10,000 coconuts. Natives carry the 
huge coins by inserting a pole through 
the convenient hole drilled at the center. 
The specimen in the photograph was re- 
cently brought to America, where it will 
be added to a New York bank’s collection 
of more than 40,000 varieties of money. 
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This huge blower is being used to force air through a model 
The experiment is 
made to measure leakage of air through building walls 


Use Huge Blowers in Measuring Air Leakage Through Walls 
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At right, rebuilding 
underground home of 
primitive Americans 


WHEN archeologists, 
excavating near Allen- 
town, Ariz., came upon 
ruins of the strange un- 
derground dwellings of 
primitive Americans, 
they decided to recon- 
struct one of the houses 
exactly as it once existed. 
Careful measurements 
enabled the dwelling to 
be rebuilt much as it 
must have appeared 
2,000 years or more ago 
when it first was built. 





Roofed over nearly flush with the 


To OBTAIN more exact knowledge of the rate at 
which air leaks through the walls of buildings and 
houses, a model section of a wall and window are 
undergoing tests by engineers of the American So- 
ciety of Heating and Ventilating Engineers and the 
U. S. Bureau of Mines, at Pittsburgh, Pa. Huge 
blowers are used in attempts to force air through the 
wall, while instruments record the results. Air leak- 
age has hitherto been one of the few uncertain fac- 
tors in designing a heating and ventilating plant. It is 
particularly important in connection with modern 
gas and electric heating plants, and air-cooling ap- 
paratus for summer use. 
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Here is the test 
chamber with side 
door open to show 
model section of 
wall with window 
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AMERICAN UNDERGROUND HOME REBUILT 


Below, a reconstruction of the subterranean house 
found in Arizona. Note ladder leading to door 








walls subdividing a number of households 











ground as a possible protection against 
wild animals and hostile tribes, these 
houses were entered through a front door 
in the roof. A ladder led to the roughly 
excavated interior, which was provided 
with a ventilating shaft and with dividing 





in their respective apartment—the ear- 
liest-known ancestor of this modern hous- 
ing system. Houses similar in construction 
were occupied by the mysterious Basket 
Weavers, whose homes have been dated 
by rings in wood found in them. 
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EQUIPPED with twelve lenses, and ca- 
pable of taking 4,000 pictures a second, 
a new type of high-speed camera has been 
developed in Germany. It is being used 
to learn just what happens to gasoline 
from the time it leaves a motor’s car- 
buretor until it is ignited. Experiments 
made by spraying fuel into a glass-inclosed 
chamber show for the first time the exact 
relation of pressure in the cylinder, and 





TELEVISION MAY SHOW 
NEXT ECLIPSE OF SUN 


WHEN the total eclipse of the sun, 
which is to take place next August, be- 
comes visible to sightseers in a narrow 
strip of Canada, Vermont, and Massa- 
chusetts, other thousands of Americans 
may also view it by television. This pos- 
sibility, suggested by Dr. Elihu Thom- 
son, of the General Electric Company, was 
recently tested in a remarkable experi- 
ment. A machine was devised to provide 
an artificial eclipse, consisting of the grad- 
ual obscuration of a white-painted circle 
representing the sun by a circular disk. 
The synthetic eclipse was then televised. 
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CHAMGER 


Window 

















When gas is injected 
into a steel chamber 
with glass window, 
photos are taken with 
high-speed camera 


other conditions, to complete pulverization 
of the fuel. This is essential for perfect 
combustion, which results in greatest effi- 
ciency and avoids the discharge of poi- 














RADIO LIGHTS WIRELESS MYSTERY LAMP 





Photographs made with camera show 
drops of fuel in motion. Below, cam- 
era that takes 4,000 pictures a second 


sonous carbon monoxide gas into the air. 
In the top photograph, large globules at 
left would burn poorly; pulverized ones 
at right would burn well. 





A MYSTERY lamp, recently exhibited by West- 
inghouse engineers, lighted brilliantly, though 
its five-foot wiring had no visible connection 
with electrical apparatus. The secret was a high- 
power radio tube that shot from a near-by 
aerial, transmitting enough radio power to light 
all lamp bulbs within forty feet. 


BELLOWS AIDS HORN PLAYER 


To arp players of such horns as the double 
bass and tuba, who have found long sustained 
blowing feats impossible by ordinary means, a 
bellows has been invented. Worked with the 
foot, it passes air over an electric light and 
through a water tank, warming and moistening 
it, and conveys it to the player’s mouth. 
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Coin-in-the-slot automat that takes a picture and 
records voice on the disk that is shown at the right 


DIAMONDS NOW MADE 
BY SECRET PROCESS 


ArE synthetic diamonds now a com- 
mercial possibility? Hitherto such stones 
produced artificially have been too small 
to be of appreciable value, but a Berlin 
chemist, Dr. George Senfter, is reported 
to have found a way to manufacture good- 
sized gems that look like diamonds. In 
the new method, of which the details are 
carefully guarded, a secret mixture is 
fused with coal in a graphite crucible at 
a temperature of 3,000 degrees. When the 
resulting mass is processed and broken 
up, sparkling fragments of artificial dia- 
monds are said to be obtained. 


PLAN BIGGEST SEAPLANE 


Pans for a giant flying boat twice the 
size of Germany’s famous DO-X are being 
completed by the British Air Ministry, 
it is reported. Capable of carrying 120 
passengers, the craft would be powered 
by motors totaling 60,000 horsepower. 


FIREWORKS ROBOT SEIZES 
FLAMING FOOTBALL 


A GAME of Rugby football was played 
in fireworks recently in England as a 
spectacular part of a great pyrotechnic 
display. At the climax, a robot goal- 
keeper outlined in flames recovered a blaz- 
ing ball from beneath a pair of flaming 
goalposts. 

A rehearsal of the thrilling episode is 
shown in the photograph at the right. 
The celebration commemorated the anni- 
versary of the discovery of the Guy 
Fawkes Gunpowder Plot, a conspiracy to 
blow up the British Houses of Parlia- 
ment a little over three hundred years 
ago, which is observed in England much 
after the fashion of Fourth of July in 
this country. 
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AUTOMAT RECORDS VOICE AND TAKES PHOTO 


Avutomats that will take your 
picture or record your voice at 
the dropping of a coin have ap- 
peared before, but these are now 
combined in a single new ma- 
chine. The subject enters a cabi- 
net, picks up a hand microphone, 
and deposits a coin. A camera 
blinks at him, and words spoken 
into the microphone are recorded 
on a small record. When the record 
is delivered a head-and-shoulders 
photograph of the subject appears 
upon a disk of sensitized paper at 
the center. 
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Dr. George Senfter, Berlin chemist, at work 
with secret mixture that produces diamonds 





BRUSH 
IN SHAVING 
KIT FOLDS 


A FOLDING shav- 
ing brush, with 
four hinged  sec- 
tions that join to 
form a square tuft 
of bristles, is a re- 
cent invention. 
This innovation 
has made possible 
an amazingly compact traveling kit no 
larger than a cigarette case and contain- 
ing, according to its maker, everything 
for a perfect shave. The brush, unfolded, 
lies flat on the bottom. 


SUCTION CUPS HOLD 
WINDSHIELD WIPER 


To CURE an au- 
tomobile wind- 
shield wiper of 
the annoying habit 
of edging into the 
driver’s field of 
vision when it is 
not supposed to be 
in operation, a new 
vacuum cup an- 
chor has been de- 
vised. Attached to 
the glass by a suction cup, its brass hook 
tethers the end of the wiper blade so 
that it cannot jiggle down into the driv- 
er’s line of vision. The wiper is easily 
released for operation when needed. 
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parame 
H... is an incomplete plan 


for the pressure chamber of a ro- 
tary steam engine. It is to consist 
of the two geared rolls or pistons 
A and B (of the type shown in the 
small perspective drawing at the 
right), surrounded by the shell C. 
The steam enters at D and exits at 
E. The pistons must revolve in the 
directions shown by the arrows. The 
power can be transmitted from the 
shaft of either A or B. 

How would you redesign and re- 
adjust the roll-pistons so that the 
motor will run as indicated, and 
utilize the steam pressure to the 
best advantage? The ends of any 
long teeth (such as F and G) must 
travel in pressure-tight contact with 
the inner surface of the shell C. 


Here is the solution of the right- 
angled power transmission problem 
given last month. The bell crank C 
of the original mechanism is re- 
placed by the gambril crank C, 
pivoted at both ends to the yoke G, 
rotating on its center bearing D. 
Bearing D is placed out of line with 
the intersecting axes of the shafts 
A and B. At every point occupied 
by the journal joint EZ during the 
rotation of the shaft A, a twisting 
motion is given to the yoke G on 
the center bearing D. At no point 
can bearings E, D, and F become 
aligned, and the dead center is 
therefore avoided. 





MACHINE BETTER THAN EYE 
TO TEST COLOR OF FOOD 


Experts of the U. S. Department of 
Agriculture employ an ingenious machine 
to check up on the color of ketchup and 
other foods. With a series of tinted disks 
prepared for the purpose and mounted 
on a rotating table, any color standard 
may be duplicated. Placing this beneath 
one lens and a sample of the ketchup 
under the other, an observer can tell at 
once whether they match. This device 
relieves the human eye of the sole re- 
sponsibility of deciding if a sample color 
is the same as the standard. The tests are 
made for the purpose of being sure that 
the Pure Food Law has not been violated 
by the use of illegal coloring matter. 
























DOUBLE NOZZLE 
AIDS FIREMEN 


How it is possible to 
keep cool amidst raging 
flames was demonstrated © 
by firemen of Wimble- 
don, England, the other 
day. A new style of 
nozzle throwstwostreams 
of water. While a con- 
centrated jet is aimed at 
the fire, a protective 
blanket of spray is 
thrown around the fire- 
men, enabling them to 
approach much closer to 
a burning structure than 
was possible with the 
old-style equipment. 





NEW BATTERY TERMINAL 
HAS A SPLIT POST 


Proor against loosening, according to 
the inventors, is a new type of storage 
battery terminal for car and radio own- 
ers. This terminal consists of a split post 
on the battery which may be expanded by 
a tapered screw. When the entering screw 
presses the split halves, wedge fashion, 
against a solid-ring conductor, a firm con- 
tact is made. Wear and corrosion are said 
not to impair the terminal’s efficiency. 


CAR COUPLERS JERKED B 


~ ie iin | 














Y “BRONCHO” 


on les How much strain 
will the couplers be- 
tween railway cars 
stand before they 
will break? To find 
this out, one East- 
ern railroad uses a 
mechanical broncho 
that is clamped to 
the rail. Then sud- 
den shocks are ap- 
plied to the coupler 
by means of levers 
worked by large air 
cylinders. The abil- 
ity of couplers to 
withstand these 
shocks, similar to 
those the coupler is 
subjected to in ac- 











Diagram showing so- 
lution of right-angled 
transmission problem 














FEBRUARY, 1932 


A mechanical “broncho,” clamped to the rails, is worked by air 
cylinders to throw sudden strain on car couplers to test efficiency 


tual service, deter- 
mines their fitness. 
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At right, the meteor-cutting band 
saw in operation. Below, H. H. 
Nininger applying acid to meteor 


_ 











Ir A meteorite were to fall in your 
back yard, and you wished to have it 
properly polished and mounted for study, 
you would ship it to a little laboratory 
in the mountain town of Palmer Lake, 
Colo. Here, in what was once a country 
store, Prof. H. H. Nininger of the Col- 
orado Museum of Natural History has 
the only public meteor-cutting plant in 
the Western Hemisphere. His customers 
are usually museums and universities. 

First the meteorite is mounted in a 
plaster cast on a moving table, and sliced 
with a special band saw of soft steel as- 
sisted by a constant flow of abrasive 
from a trough. This is a delicate and 
lengthy process; one meteorite took 150 
hours to cut. Then abrasive wheels pol- 





WINDOW IN PAPER BAG 
TO CHECK CONTENTS 


So THAT a purchaser may see what he 
is getting, a new type of paper bag for 
groceries is provided with a window of 
transparent material. It is therefore un- 
necessary to open the bag to examine the 
contents. Storekeepers may also check 
up easily on their wares in this manner, 
while at the same time keeping them in 
a fresh and salable condition. 
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The patterns shown at left are revealed by 
the acid and disclose meteor’s composition 


ish the cut surface to mirrorlike gloss. 
Finally the surface is etched with nitric 
acid to bring out the markings that re- 
veal the meteor’s composition and past 
history. A touch of lacquer preserves 
the finished surface from oxidation. 

In the littlhe more than a year since 
the plant was opened, Nininger has clas- 
sified some seventy distinct types of 
meteorites, which fall into three main 
groups in order of frequency: stone, iron, 
and a mixture of the two. His studies 
reveal that most meteors are traveling 
about thirty miles a second when they 
hit the earth’s atmosphere, 


STAND HOLDS NEW TUBA FOR PLAYER 


Movie patrons complained that his big 
brass tuba blocked their view—so Ru- 
dolph Dougherty, Portland, Ore., orches- 
tra player, invented a new kind of horn 
that would boom impressively but stay 
out of the way. He found that the new 
instrument also eased his own work. 
Formerly he had to untangle himself from 
the tuba’s coils to double on the bass viol, 





PASTE NOW ATTACHED 
TO TOOTHBRUSH 


A TOOTHBRUSH that carries its own 


paste is now on the market. When the 
tube on its back is squeezed, paste is 
forced between the bristles. A fitting per- 
mits substitution of another tube when 
the first is used up. 


but the horn he invented may be played 
on a rest at his side. He has received 
orders for duplicates of the instrument. 


Rudolph Dougherty, Port- 
land, Ore., with tuba of a 
strange design he invented 
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AUTO ON SKIS RACES OVER SNOW 
AT 100 MILES AN HOUR 











Above, note streamlining of 
“snow-boat.” At right, interior 
of the machine’s control cabin 


WHEN  snow-blocked roads 
hindered Father Frank Nestor, 
of Cando, N. D., from visit- 
ing his outlying parishes dur- 
ing the winter months, he de- 
termined to build a machine 
that would be proof against 
unfavorable weather. An op- 
portunity came to purchase a 
good 100-horsepower airplane 
engine secondhand, and around 
this Father Nestor constructed 


the remarkable air-propelled vehicle that 
he calls his ‘“‘snow-boat.” On packed snow 
or ice the slender streamlined vehicle can 











travel at a speed of 
100 miles an hour. 

Mechanics of a 
Cando garage, where 
the machine was 
built, donated their 
services and helped 
solve some of the 
technical problems. 
The body rests upon 
three hickory runners 
with spring steel 
shoes, backed by wide 
steel skis in case the 
runners should break 
through the = snow. 
Steering is accom- 
plished through the front runner. 

The driver’s cab suggests that of an 
automobile, with its steering wheel, foot 


TWO-EYED CAMERA TO TIME RACES 





This two-eyed camera, set going by starter’s 
gun, will time Olympic races at Los Angeles 


FEBRUARY, 1932 


A NEW two-eyed camera will make its 
debut as an experimental timing device 
when the 1932 Olympic Games are held 
in Los Angeles, Calif. In the event of 
disputes as to the timing, this machine is 
expected to settle the controversy. One 
of its lenses makes a motion picture of 
the finish of a race; the other is trained 
upon a stop watch. These two images 
are automatically 
combined so that the 
finished picture shows 
the image of the 
watch and the exact 
time on each “frame” 
of the motion picture. 
The starter’s gun sets 
the timing camera in 
action, so that there 
is small possibility of 
inaccurate timing. If 
the camera _ proves 
successful at Los An- 
geles it will be used 
to time other events. 





Father Frank Nestor, Cando, N. 
D., built this motor car on skis, 
driven by an airplane propeller 


accelerator, and spark and choke controls, 
Also on the instrument board are switches 
for a pair of headlights, and a horn but- 
ton. Both horn and lights are mounted on 
the roof of the cab. The driver sees his 
way through a square windshield, equipped 
with a wiper that keeps it clear when the 
vehicle is used during a snowstorm. 


POWER FROM NIAGARA 
TO LIGHT NEW YORK 


For the first time, electric power gen- 
erated at Niagara Falls will help to light 
New York City when a superpower trans- 
mission line is completed. Permission for 
the erection of the last link between 
Hudson, N. Y., and New York City has 
been granted by state authorities. 


THIS TAILLESS GLIDER 
IS NOTHING BUT WING 


UNUSUAL among small flying craft is a 
tailless power glider designed by two 
brothers of Salzburg, Austria. Built with 
their summer earnings from work on a 
farm, it is all wing and the pilot sits in a 
cut-out section of its upper surface. A 
tiny motor is said to propel the machine 
at fifty-mile-an-hour speed. 





Two young Austrian enthusiasts built this unusual glider which 
is tailless and consists only of a wing in which pilot rides 
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Circles Plotted on Globe Mark Point of Quake’s Origin 











ELECTRIC POWER SINKS 
WORLD’S DEEPEST WELL 


Here is a picture of the deepest oil 
well in the world, the shaft officially 
known as “C. C. M. O. Hobson 9-2” at 
Seacliff, Calif. As told not long ago (P.S. 
M., Dec. ’31, p. 20), it pierces the earth 
to a depth of 10,030 feet. Electric power 
drilled the well, and the transformer in- 
stallation may be seen on the derrick at 
right; also visible is the terminal pole of 
the transmission line that supplied the 
necessary electric current. 


YOUNG FLYER TO GET 
ADVICE BY RADIO 


Soon novices may take airplanes and 
gliders into the air and learn to fly them 
under instructions sent by radio from 
teachers on the ground. This plan was re- 
vealed recently when a Leroy, N. Y., man 
applied for authority to erect a 1,000-watt 
short-wave transmitting station for the 
purpose. Some of the terrors of the first 
solo flight may be banished for the inex- 
perienced pilot, it is predicted, when he 
hears in his headphones the reassuring 
words of advice from his teacher. 


Tracing -circles on a globe, Coast and Geodetic Survey experts quickly point to 
the exact spot at which an earthquake occurred. Distant stations furnish data 


FACTS ABOUT PRESIDENTS 
EASILY FOUND ON CHART 


StupDeEnTs of history have all the 
lives of the Presidents at their 
finger tips, in a new mechanical bi- 
ography. By turning the pointer be- 
neath the cardboard wheel to any 
one of them, from Washington to 
Hoover, his date of birth, birth- 
place, term of office, and other va- 
ried bits of information are brought 
into view in slots on the wheel. Sim- 
ilar charts, giving biographical facts 
in the lives of any other selected 
group of distinguished men, or giv- 
ing historical or geographical in- 
formation, could easily be made. 
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Hours before radio or cable reports 
the destruction of a city by earthquake 
seismologists of the U. S. Coast and Geo. 
detic Survey have advance knowledge of 
the calamity. How they can point on 4 
globe to the very spot where the quake 
occurred is shown in the illustrations. 

Seismograph records made at stations 
all over the country show the distance of 
the quake’s origin from each station. This 
information is wired to the Survey office 
where a globe is marked with dots to 


represent each station and with parallek? 


and meridians of latitude and longitude, 
When circles are drawn about each dot, 
with a radius equal to the quake’s distance 
from that station, the point where three 
or more circles intersect marks the origin 
of the quake. 


-1'60;00—0/”" PRM. 






News of a violent earthquake, such as the one re 
corded on this seismogram, is rushed by wire to the 
U. S. Coast and Geodetic Survey office, Washington 


WIRE TREE LETS SHOE 
DRY OUT QUICKLY 


Damp shoes dry without wrinkling ot 
losing their shape, it is said, when a pait 
of new wire forms are snapped on them. 
Compact and simple, these devices are 
designed to replace old-fashioned shoe 
trees of wood. Since there is nothing in- 
side the shoe, it can dry without delay, 





This wire form snaps to toe and instep of a 
wet shoe and holds it in shape as it dries 
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CLAMP AIDS 
IN PLANING 


Boarps of any 
thickness are 
locked upright and 
rigid upon the 
workbench .by an 
ingenious new 
clamp. Thus they 
are held without 
slipping while be- 
ing planed. The 
simple holder is 
said not to mar the 
board in any way. 
Its secret is a slid- 
ing wedge that 
grips the work. 
The clamp resem- 
bles some homemade devices artisans have 
designed for themselves, but this is said to 
be the first made on a commercial scale. 





Sliding wedge, in self- 
adjusting clamp, holds 
board fast for planing 


WIRE REPLACES WAX IN NEW 


DICTATING MACHINE 


UNUSUALLY clear re- 
production is claimed for 
a new type of dictating 
machine invented in Ger- 
many. In this device the 
fluctuations of a speaker’s 
voice, conveyed electrical- 
ly to electromagnets, leave 
a moving steel wire travel- 
ing through them more or 
less strongly magnetized 
according to the intensity 
of the voice at each in- 
stant. To play back the 
record, the wire is passed 
through a similar machine 
where the reverse process 
takes place and the voice is heard in a 
pair of headphones. The wire may then 
be run through a demagnetizer and used 
again. Wax records are dispensed with, 
since the wire takes their place. The wire 
is made of an alloy the nature of which 





Ammeter like pliers slips around wire to 
measure current without breaking connection 


FEBRUARY, 1932 





STATUES SHOW HOW 
PORCELAIN IS MADE 


A MASTER craftsman in por- 
celain, William Leber of Berlin, 
Germany, has just completed an 
unusual series of figures that de- 
pict the porcelain industry itself. 
Placed on exhibition, they have 
been admired both as works of 
art and as faithful pictures of 
manufacturing operations with 
which Leber proves his entire 
familiarity. Processes depicted 
in miniature include practically 
everything connected with the 
industry from mixing the mate- 
rials, modeling and pressing the 
figures, glazing the porcelain 
(shown in the accompanying 
photograph, at right), to putting 
it into the ovens for the final 
operation of baking. 


the inventor is keeping secret, but upon 
which, he says, the success of his device 
depends. The machine is shown above. 


AMMETER USED WITHOUT 
BREAKING CONNECTION 


ELECTRIC current flowing in a wire is 
measured without need of breaking the 
connection to insert an instrument, with 
a new ammeter that merely clips over the 
wire. Shaped like a pair of pliers, it may 
be operated with one hand. It acts upon 
the principle of-a transformer, since alter- 
nating currents in the wire being tested 
induce a current in the instrument. This 
actuates the needle on a standard ammeter 
dial, as shown in the photo at the left. 

































These artistic figures are part of series modeled 
to show various steps in the porcelain industry 








HUB LIGHTS FOR CAR 


Hvs lamps for automobiles are now on 
the market. Furnished in red and green, 
they ornament the car and make it more 
easily seen at a crossroad. Hub lamps of 
the same type for the spare wheel, usually 
mounted at the rear of an automobile, as 
shown in the photograph above, serve as 
parking or tail lights. 


TYPEWRITER LEGS 
HOLD IT ON LAP 


Lecs for your portable type- 
writer, provided in a new attach- 
ment, make it possible to type 
with the machine held conven- 
iently in the lap. When they are 
not in use the legs fold flat 
against the base. The device is 
the invention of a Finnish writer 
now living in the United States. 
It is particularly useful to re- 
porters at sporting events. 
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GAGESCOLD 
IN AND OUT 


A NEW instru- 
ment for the home 
tells the tempera- 
ture both indoors 
and out. When it 
is placed in any 
room, the temper- 
ature in the im- 
mediate vicinity is 
read on a conven- 
tional bulb ther- 
mometer. Below is 
the dial of an- 
other thermome- 
ter with tubing 
long enough for 
the actuating bulb 
to be put outdoors. 










MIDGET AUTO HITS 
55 MILES AN HOUR 


For two summers, Gardner W. 





TINY UMBRELLA 
SHIELDS MIKE 


EveEN the radio microphone 
gets its umbrella when rain 
threatens an outdoor broad- 
cast in England. A tiny shield 
only a few inches in diam- 
eter effectively protects the 
delicate instrument. 


OLD CAVE MEN LIKED 
THEIR WOMEN FAT 


WHEN men lived in caves, their ideal 
of feminine beauty bore little resemblance 
to modern standards. Pictures and sculp- 
tures on cave walls indicate, according to 
J. T. Russell of the Smithsonian Institu- 
tion, that prehistoric men preferred wom- 
en almost as fat as they were tall. 


In oval, the four-and-one-half- 
foot auto built by Gardner W. 
Turman of Boulder, Colo. It is 
capable of a fifty-five-mile speed. 
Below, even an ordinary sized 
motorcycle dwarfs the tiny car 









Turman of Boulder, Colo., alter- 

nate boy in the 1929 Edison contest, spent 
his spare time in his workshop, and the 
result was a midget automobile that can 
carry its single passenger as fast as fifty- 
five miles an hour. Even a motorcyle 
dwarfs the tiny machine, for it measures 
only four and a half feet long. A four- 
cylinder motorcycle engine drives it. The 
car has three speeds, with a direct bevel 
gear drive from the engine to the one- 
foot wheels. No differential is needed. 

















RAZOR CAN TRIM HAIR 


A CLEVER attachment for a standard 
make of safety razor enables any man 
to trim his hair in the manner of a pro- 
fessional barber, it is said. Drawn down- 
ward against the hair, the razor blade 
is given an increasing tilt by two metal 
rockers, and produces a “feather edge.” 
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Plants dipped in this rubber product are pro- 
tected from disease and growth stimulated 






This tiny umbrella was designed to 
protect the microphone while broad. 
casting outdoors in case a sudden 
rainstorm came up and the program 
could not be stopped and postponed 
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SNAP LIGHT PLANE AT 
TOP OF ITS SPEED 


CLosE codperation between pilot and 
camera man produced the remarkable 
action photograph of a light plane of the 
powered glider type in full flight, shown 
below. When the man with the camera, 
a Hudson, O., amateur photographer, was 
ready, the pilot swooped straight at him. 
Just as the camera clicked, the machine 
zoomed upward and over his head. The 
picture even shows the pilot leaning out 
to gage the distance. This experiment 
demonstrated the maneuverability of the 
light plane, for a split-second delay in 
response to the controls might have killed 
both participants. 























Remarkable photo of light plane snapped just 
before it zoomed over the cameraman’s head 


USE RUBBER SOLUTION 
TO PROTECT PLANTS 


A NEw rubber product has been invents 
ed to protect plants in storage during 
the winter months. Dipped in this solu- 
tion, the stalks are coated with rubber 
a thousandth of an inch thick, which pro- 
tects them from diseases of other plants 
and tends to kill minute germs or insects 
by shutting off their air supply. The rub- 
ber coating holds the plants back two or 
three days after they are planted; but 
when they begin to grow they do so more 
rapidly than untreated plants, manufac- 
turers of the solution claim. 
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USE PHONOGRAPH AS 
AN ALARM CLOCK 


A NOVEL attachment for the phonograph 
by which a heavy sleeper may be aroused 
at any hour he wishes by soft music, was 
recently shown in London, England. The 
alarm-clock device is set at the desired 
hour, and wound. A brake on the turn- 
table of the phonograph is released at 
the set hour by a slight pull from the 
alarm key of the clock. 


PISTOL FIRES RED PAINT 
AT FLEEING AUTO 


So THAT gangsters and_ hit-and-run 
drivers cannot escape pursuing police cars 
in crowded city streets, a St. Louis, Mo., 
inventor has devised a pistol which shoots 
a small celluloid shell about the size of 
a hen’s egg. Upon hitting the body of a 
fleeing automobile it creates a large 
splash of red dye. This identifies the 
car as one wanted by the police. The 
barrel of the pistol is about two inches in 
diameter, and the projecting mechanism 
is a spring which will shoot the shell over 
900 feet. The nose of the shell is soft 
rubber, underneath which is a pin valve 
that releases the dye. 








St. Louis police have a new pistol that fires 
a red paint bomb at a fleeing automobile 
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GANGSTERS fear the wail 
of the motorcycle police- 


AUTOMATIC POLICE PISTOL 
IS REAL MACHINE GUN 





man’s siren in a number of 
California cities, where of- 
ficers now meet the rattle 
of a machine gun with a 
deadly fire. Their weapon, 
the invéntion of Lieutenant 
Jack Lyons of the Los Angeles Police 
Motor Squad, converts an automatic 
pistol into a machine gun capable of 
firing twenty-two shots from a single 
clip in less than five seconds. The gun 
can be braced against the body and fired 
with a single hand as the officer drives 

























This zig-zag bridge 
meanders leisurely 
across a lake in 
China and leads the 
stroller to an at- 
tractive tearoom 


At right is the 
world’s biggest har- 
monica. Seven boys 
are required to play 
special music on the 
giant mouth organ 





















Los Angeles’ Motor Squad is now 
equipped with an automatic pistol that 
will fire twenty-two shots in five seconds 


along; or it may be fired like a shot- 
gun, using both hands. The long car- 
tridge clip also is a handgrip. 


CHINA NOW HAS 
ZIG-ZAG BRIDGE 


Oppest of bridges in the 
Orient is a zig-zag structure 
just completed in China. It 
meanders across a lake in 
Shanghai, China, leading to 
a tea house on the opposite 
shore. In the hospitable cor- 
ners of the bridge strolling 
pedestrians gather and pause 
for friendly conversation. 


SEVEN BOYS PLAY 
BIG HARMONICA 


SEVEN boys are needed to 
play a huge harmonica recent- 
ly demonstrated at Detroit, 
Mich., and which is declared 
to be the largest of its kind 
in the world. It measures 
eight feet in length, giving 
sufficient space for each per- 
former to render the part 
assigned to him in music 
orchestrated especially for the 
big instrument. There are 770 
notes in all on the scale of the 
gigantic mouth organ. 
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VERSATILE TONGS. Useful in 
the kitchen are these tongs which 
serve many purposes from grasping 
hot potatoes to lifting eggs out 
of boiling water. Also at one end 
there is a handy bottle opener 
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ROLLING FOOT 
REST. The old-time 
American favorite, the 
rocking-chair, is now 
provided with a rolling 
foot rest that is pad- 
ded and hinged to the 
chair. The forward 
end is supported upon 
smooth-running rollers 





SLOT FOR 
USED RAZOR 
BLADES. Dis- 
posal of worn-out 
safety razor 
blades is provid- 
ed for when a 
compartment with 
a slotted opening 
is built into the 
bathroom wall 
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DRIES HAIR QUICKLY. This new hair drier 
can be used with an ordinary gas plate. When 
the curved housing of sheet metal is set upon 
the burner, it directs outward a stream of hot 
air which, striking the hair, quickly dries it 


TABLELEG ASH RECEIVER. 
This bridge table’s hollow legs 
are fitted with ash receivers 





THEY SAVE YOUR HANDS. Espe- 
cially designed to aid in washing clothes 
are the tongs shown below. Their grip | 
will not harm fragile fabrics, it is said 


re 


to 


TURNS’ FLAP- 
JACKS. No skill 
is needed to flip 
over flapjacks with 
this automatic 
turner. When 
slipped under a 
pancake and the 
handle squeezed, 
the cake is turned 















ELECTRIC 
BOILER. Photo 
at right shows a 
demonstration 
set-up of a new 
electric boiler 
that can be con- 
nected to radia- 
- : : tors and to the 
at, he Fi regular house 
BEN A hers current supply 
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GRAPEFRUIT HOLDER. 
Half a grapefruit can’t roll 
around the plate when it is 


































‘ held by this attractive server 
) i 
. j 
= 
; HOT OR COLD. 
4 The plant shown at 
bs) left can be operated 
¢ as a heating unit 
in the winter and 
then it can be ad- 
justed as a refrig- 
wg erator to keep the 
old-time house cool during 
my the the summer months 
, soled COFFEE CUPS THAT FIT. In order 
is pad- to save space on shelves or cupboard 
1 to the hooks these coffee cups are made so 
‘orward they nest together, held by center rim 
ed upon 
rollers 
TWO-WAY FAUCET. At 
left a new faucet that, 
when the lever is pressed 
gtr | down, automatically closes 


% : ; 
ax itself as soon as lever is 
Sy released. When lever is 

od raised, faucet remains open 
ft until lever is again push- 


ed into neutral position 
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NEW HAND TELEPHONE SET. The base of this 
recently designed hand telephone set has no projecting 
parts. It may be set on a table or attached as a fixture 


to wall. Raising receiver-transmitter makes connection WIPER ATTACHED TO SASH. Permanently 


attached to a window sash is a new metal window 
wiper with padded arms that run in slots on the 
frame and clean the surface at one sweep across it 


SUGAR METER. 
Guesswork in mix- 
ing ingredients in 
the kitchen is un- 
necessary if the 
meter shown at 
left is used. Press- 
ing the plunger 
releases a table- 
spoonful of sugar 


DOORBELL AND 
ALARM. A com- 
bination lock for 
the front door con- 
tains also a door- 
bell and a burglar 
alarm. Any tamper- 
ing with the lock 
sets off the alarm 














THREE-IN-ONE TOOL. The lat- 
est thing in combination tools is 
this pot lifter, can opener, and bot- 
tle decapper. Its two curved and 
spreading prongs give it a firm grip Pim 
when a hot pan is moved from stove ¢ 
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ITH simple equipment requir- 
ing surprisingly little financial 
outlay, you can build in your 


home a small chemical labora- 
tory that will provide a fascinating hobby. 

Here you may amaze your friends with 
seemingly magical chemical tricks, as by 
the manufacture of paint that shines in the 
dark or of writing inks that disappear 
unless the secret of bringing them back is 
known. You can manufacture useful 
things for the home, as soap or liquid 
court plaster. You can test gold rings and 
ivory piano keys to see whether they are 
genuine. If you wish, you can investigate 
the chemical processes used in industry, 
with the ever-present possibility of an 
important discovery. To the real dyed-in- 
the-wool experimenter, chemicals in them- 
selves are intriguing, and a beautifully 
colored precipitate or a startling forma- 
tion of crystals is its own reward for the 
trouble of preparation. 

First you will need a suitable workroom 
—and it would be well to consult the lady 
of the house before usurping the bathroom 
or the laundry tubs. Running water is an 
advantage, but it is not essential. An 
attic, a corner of the cellar, or a spare 
room will do well. 

You will require a chemical bench at 
which various chemicals and apparatus 
may be stored, and a working space pro- 
vided for the setting up of apparatus. 

In the making of a chemical bench, an 


In using the filter, which is attached to the end of 
the test tube rack, liquid is poured down stirring rod 
into funnel with mouth of flask touching the rod 


Flow to Set Op 


Your Laboratory 


By RAYMOND B. WAILES 





old kitchen table can be used. Shelv- 
ing can be placed at the rear, with 
room for a gallon of water. Shelves 
can be made from wooden boxes, 
and if they are four inches deep, 
there will be ample room for the 
usual sizes of chemical bottles. The 
table shown in the photograph has 
side uprights two feet high sup- 
porting the shelves. It is well to 
space the first shelf nine inches 
above the table top. The water sup- 
ply shown is necessary if running 
water is not available for your home 
laboratory. It consists of a one-gal- 
lon jug on a shelf that is fastened 
to the uprights by means of shelf 
brackets. A glass and rubber tube 
with pinch clamp is used to siphon 
the water from the jug. 

The drain, or sink, is made from 
the cut-off top of a large bottle in- 
serted in a hole in a shelf that is 
fastened to the side board of the table 
with shelf brackets. Fitted with a cork, a 
glass tube, and a rubber drainpipe that 
feeds into an earthenware crock below, 
this means of waste disposal will be found 
well suited to the chemical bench. If spent 
acids are poured into the glass sink, a 
copious flow of water from the water sup- 
ply above can be directed into it, diluting 
it and washing the last traces into the 
crock. After diluting well with water, the 
crock can be emptied. 













§¢ 










Above, a typical 
home chemical lab- 
oratory with its 
water supply and 
sink. A kitchen 
table is used, and 
to this properly 
spaced shelves are 
added. Note drain 























Above, beakers can be 
heated on an iron plate 
supported over Bunsen 
burner. At right, cor- 
rect way to hold a test 
tube over a flame, heat- 
ing top of liquid first 











If gas is available at the chemical 
bench, many of the  experimenter’s 
troubles are over. Lacking this perfect 
fuel, alcohol lamps or a small electric 
stove can be used. The latter is not eco- 
nomical when test tubes are to be heated. 

Beakers and flasks of liquids can be 
heated over the Bunsen burner by sup- 
porting them on an iron plate or a wire 
gauze on a tripod or a ringstand, both of 
which are stocked by dealers in chemical 
apparatus. With the ordinary Bunsen 
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An Exciting and 


Profitable 


burner, the tripod should be nine inches 
high. The ringstand with its ring is adjust- 
able. If an alcohol lamp is used as the 
source of heat, the vessel to be heated 
should be placed so that its bottom is 
just beyond the tip of the flame. 

In heating test tubes containing liquids, 
hold the tube away from the face and 
heat only the upper portion of the 
liquid at first, slightly shaking the tube 
until boiling occurs. In this manner, 
many test tube breakages can be elim- 
inated. The test tube can be held by a 
metal test tube holder or a girdle of 


heavy paper. 


Cyrene tubing, constantly used in 
chemical experiments, can be cut 
to length by drawing a three-cornered 
file across the tube once or twice and 
then breaking the tube as one would a 
stick of candy, holding the filed side 
away from you. If the end of a glass 
tube is introduced in a flame and 
heated slowly, the sharp edges will 
melt and become round, giving a “fire- 
polished” edge. 

If glass tubing is softened and bent, 
using a single Bunsen flame or an al- 
cohol lamp, the tube will flatten and 
constrict itself at the bend. By equip- 
ping a Bunsen burner with a flame 
spreader, glass tubing can be heated 
and softened for two or three inches 
so that a perfect bend is possible. 





HOW TO 
CUT TOP 
FROM BOT- 
TLE FOR 

SINK 


Top cut from bottle by filing and burning, as 
described in text, can be fitted at end of work 
bench to serve as sink, as shown in upper 
Photo. Rubber tube runs to drainage vessel 
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To pour powder 
hold lip of bottle 
over rim of beak- 
er, and turn bot- 
tle as you pour 


CORKS USE N 
DRYING TUBES 
5 


MMMM apie lO 
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TEST TUBE 
STAND 





Diagram above will 
serve as a blueprint 
to give you right 
dimensions for tube 
rack and_ shelves 


At left, bottles and 
retorts are fitted 
with corks having 
two holes, one for 
air intake, if it is 
a) intended to siphon 
Ii out their contents 








Those home laboratories without gas 
should be equipped with three little al- 
cohol lamps inserted in a wooden block, 
for glass bending. Small medicine vials 
fitted with corks, metal or glass tubes, and 
round wicks make excellent alcohol lamps. 
They are arranged side by side, and the 
glass to be bent is placed at the tips of 
the flames, rotated until the glass has 
softened, and then bent to shape, reheat- 
ing at times if necessary. The writer has 
produced perfect bends with three lamps 
set up as shown at the top of this page. 

Bottles and large sizes of glass tubing 
may be cut in two by means of an elec- 
trically heated resistance wire or by filing 
a line around the bottle, wrapping a 





Perfect bends in glass tubing can be 
made if the tube is heated over 
three homemade alcohol lamps in 
row. One lamp gives flattened bend 


string about the filed line, soaking the 
string in alcohol, and lighting. When 
the flame goes out, hold the bottle 
under running water and usually it 
will crack along the filed line. Car- 
borundum stone or emery cloth is 
then used to rub down the sharp 
edges. In this manner the sink for the 
chemical bench was made. 


SUPPORT for test tubes can be 

easily made from wooden boxes. 
The one shown here will take six 
tubes in the upright position and five 
tubes in an inverted position. In this 
latter position, tubes are dried after 
they have been washed and cleaned 
with a bottle brush. The test tubes 
most commonly used are six inches 
by three quarters of an inch. Three 
holes are also placed in the test tube 
rack for supporting stirring rods, 
which can be tubing with the ends 
closed by holding in a flame. 

A useful attachment to the tube 
rack is a filtering support. This is 
made of heavy wire twisted as shown 
and attached to the test tube rack 
by inserting the prongs through screw 
eyes carried on one end of the rack. 

Cork borers can be purchased from 
laboratory supply houses, or metal 
tubes of various diameters can be 
used as borers. Such tubes—as bean 
blowers, curtain rod tubes, and so on 
—can be sharpened at one end with 
a file, and with a pushing and rotating 
motion the sharpened tube passed 
through corks, leaving a clean hole. 
The cork plug should then be re- 
moved from the borer. When passing 
glass tubing through holes in corks, pro- 
tect the hands from injury, for the glass 
may break if the hole is too small or if 
too much force is used. 

You will require a wash bottle in many 
chemical manipulations. The sketch shows 
how this item can be made. A flask or 
bottle can be used. 

A small photographer’s balance with 
gram weights will be found handy in car- 
rying out experiments where substances 
are called for in “parts.” It should be 
sufficient to say that many formulas call 
for parts by weight, as sulphur two parts, 
iron one part. Here, two grams or twenty 
grams of sulphur can be weighed out and 
mixed with one (Continued on page 133) 
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‘The Need to Make Things 





transplanted backward in time to the 
days of our prehistoric ancestors, what 
would be the first thing you would do? 
It makes no difference whether you are 

a banker, a farmer, a politician, or a fac- 
tory worker, your first action, assuming 


I: BY some miracle, you could be 








Modern civilization has made it difficult 
for many of us to satisfy our inherited 
skill hunger to a normal extent. Mass 
production, desirable because it makes it 
possible for each of us to live better than 
the kings of old, unfortunately does not 
satisfy our skill hunger. 











that you didn’t drop dead at the sudden- 
ness of the change, would be to search for 
food. The second would be to search for shelter both 
from the elements and from wild beasts. In other 
words, the two necessities of existence, which you 
now take so much for granted, would occupy your 
thoughts to the exclusion of everything else. 

Guessing what you would do after that depends on 
the particular kind of primeval wilderness to which 
you were transplanted. You might, for example, find 
yourself in a time and location in the past when the 
struggle for existence was fierce. Getting food and 
shelter would, in that case, occupy every waking 
thought until you met death under the claws of some 
carnivorous beast. And you wouldn’t last long, either, 
for only the exceptionally skillful in the art of self- 
preservation lived even to middle age under such 
difficult conditions. 

“On the other hand you might land in some clime 
and time where Nature had set up what closely ap- 
proached an earthly paradise such as Robert Louis 
Stevenson said the South Sea Islands were before 
they were spoiled by the white man. 


Could You Rest Forever? 


With Nature supplying food in plenty, an absence 
of wild beasts, and a climate that made shelter un- 
necessary, your search for food would take only a 
small fraction of your waking hours. What would you 
do with the rest of your time? Not being a native 
South Sea Islander you would have great difficulty in 
accustoming yourself to a life of heavenly inaction. 
You might find yourself trying to organize an expedi- 
tion to a neighboring island, attempting to develop 
bigger and better thatched huts, or endeavoring to 
grow larger and more succulent coconuts. 

Every one of us is descended from a line of ances- 
tors that, for thousands of centuries, used brain and 
muscle to work out new ideas and to turn them into 
actualities by the labor of the hands. 

We have, in short, an inborn “skill hunger,” a deep- 
rooted desire to work out new ideas, as our ancestors 
did, and to convert those ideas into physical being 
with our own hands. 
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Compare, for example, the process of 
getting meat for dinner as practiced by 
our ancestors and as we practice it. Our ancestor 
pitted his skill in woodcraft against the keen pro- 
tective senses of wild animals, and he got a real thrill 
out of the triumph that brought the animals to pot. 
We, on the other hand, get our dinners because we 
stand in front of machines and go through the same 
motions all day long or sit at desks and add up 
endless columns of figures. 


Hobbies Answer This Urge 


These jobs have to be done right, of course, but 
few of them require maximum mental exertion or any 
considerable amount of initiative. 

Some of our skill hunger may be employed in fitting 
ourselves for better jobs, but even that cannot com- 
pletely satisfy the urge. 

How is it to be done? Considering the limitations 
imposed by modern civilization, how are we going to 
satisfy our inborn desire to develop ideas and turn 
them into something useful ? 

This growing desire to satisfy skill hunger undoubt- 
edly is the basic reason for the perfectly astounding 
increase in interest people are taking in all forms of 
hobbies that revolve around the use of various kinds 
of tools in the home workshop. If you build a model 
coach, for instance, you satisfy your skill hunger just 
as thoroughly as did the old-time coachmaker who 
built the coach you are modeling. If you are building 
a ship model, a working model railroad, a beautiful 
piece of furniture, or any of the thousands of possible 
projects, you can revel in the perfection of detail after 
detail, in a most completely satisfying way. 

The model coach builder will, of course, wonder 
how people can take an interest in model railways 
or home-built furniture. The home-built furniture fan 
and the model railway enthusiast will, in turn, con- 
sider that the stagecoach builder is wasting his time. 

Do you, at the end of the day, feel a sort of vague, 
unsatisfied feeling lurking around in the shadows of 
your brain? It may be skill hunger and if it is, see 
what happens to it after a session with the hammer, 
saw, and try-square! 
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Easy Way to Lest 
round Circuit 


OW high is high and 

how long is_ long? 

Every radio beginner 

has asked himself that 
question when he has read the statement 
that best results are secured on distant 
stations with a high and long antenna. 
The trouble is, of course, that the terms 
“high” and “long” can be used only in a 
relative sense. 

An antenna forty feet above the ground 
would be high in a community of one- 
story bungalows, yet an antenna of that 
height would be low if surrounded by steel 
buildings many stories high. 

The same indefiniteness is a disturbing 
feature of other radio instructions. For 
example, it is common to specify a sec- 
tion of pipe driven into the earth as a 
good ground connection. Sometimes a 
three-foot length is suggested, sometimes 
a five-foot section. 

As a matter of fact a piece of pipe only 
a foot long will serve as perfect ground 
if driven into earth that is perpetually 
camp, whereas a ten-foot pipe driven 
siraight down into excessively dry and 
sandy soil may be quite ineffective. 

If there is electric light service in your 
tome, you have a perfect means of check- 
ing the effectiveness of the ground. In 
all ordinary electric lighting systems, one 
of the wires is virtually at ground poten- 
tial, which means that there is no electrical 
voltage or pressure between that wire and 
the earth itself. The other wire is “live,” 
which means that it always is at 110 volts 
pressure with respect to either the other 
wire or the ground itself. 

Figure 2 shows a simple circuit for 
testing the efficiency of the ground con- 
nection. A single wire is connected to 
cne prong of an electric plug. The other 
end of the wire is connected to one 
terminal of a porcelain type socket, the 
kind that has no exposed metal parts. 















HOW TO GET 
LEAD-IN RIGHT 


Fig. 1. This new de- 
vice combines an in- 
side wall plate with 
a plug for the antenna 
and ground connec- 
tion and is installed 
by drilling one hole 





a INSIDE 
WALL 
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Then another separate wire is con- 
nected with one end to the remain- 
ing terminal of the socket and the 
other to the pipe you have driven 
into the ground. 

Place an electric bulb in the sock- 
et and push the plug into the near- 
est wall socket. If the light does 
not light at all, pull out the plug 
and insert it in the reversed posi- 
tion. If the light still fails to glow, 
you can be certain the ground will 
be rather ineffective for radio use. 
If, on the other hand, the light glows 
with normal brilliance with the plug 
in one of the two possible positions, you 
can be sure that the ground will give 
good radio results. 

Remember that a ground which tests 
perfect in the wet, rainy season may be 
far from perfect after a long spell of dry 
weather. 

Another feature of antenna installation 
that often worries the beginner is the 
arrangement of the lead-in to the set and 
the lightning arrester so that it will be 
electrically right and yet not an eyesore. 
Figure 1 illustrates a new device that 
simplifies these problems. 

It combines an inside wall plate with 
a plug for the antenna and ground con- 
nections to the set, with external bind- 
ing posts for the antenna and ground lead, 
together with a built-in lightning arrester. 
The construction is novel in that complete 
installation is accomplished just by bor- 
ing or drilling one hole clear through the 
wall of the house. 


T= inside plate has two small prongs 
and is fitted with a pair of leads made 
of extra strong wire. After the hole is 
made, the ends of the wire are passed 







RADIO 








TEST YOUR GROUND CONNECTION 


Fig. 2. One wire attached to plug and another to 
pipe, with light bulb between, will test ground circuit 


through, the surplus cut off, and the ends 
firmly clamped under the binding posts on 
the outdoor portion of the device. Then 
two screws are tightened. These serve to 
take up the slack in the lead wires and so 
pull the inside plate and the outside por- 
tion tightly against the inner and outer wall 
surfaces. The lead-in from the antenna 
and the wire to the ground connection 
are then attached to their respective bind- 
ing posts and the job is done. 
Figuring Grid Bias 
LL tube manufacturers pack with each 
tube an instruction sheet giving the 
electrical specifications of the tube, such 
as recommended plate voltage, grid bias, 
plate current, and so on. 

With these figures at hand, the experi- 
menter should find it easy to calculate 
the value of the biasing resistance that 
will produce the proper grid bias voltage. 
Just multiply the specified bias voltage 
as obtained from the instruction sheet by 
1,000 and divide this figure by the plate 
current in milliamperes as given on the 
instruction sheet. The result will be the 
required value of biasing resistance in 
ohms. When more than one tube is biased 
by the same resistor, as in push pull 
amplifier circuits, the value of the resistor 
in ohms should be divided by the number 
of tubes. 

It is not necessary to make allowances 
for differences in plate voltages, as these 
are, to a large extent, self-compensating. 
In other words, if you intend to operate 
the tube at a somewhat lower plate voltage 
than specified on the instruction sheet, 
the lower plate current caused to flow in 
the tube by the lower plate voltage will 
automatically produce a correspondingly 
lower bias voltage. 

Furthermore, it is not necessary to be 
too fussy about obtaining precisely the 
calculated resistance for the grid bias 
circuit. For example, if the calculation 
shows that, say, 1,750 ohms of resistance 
are required, any fixed resistance from 
1,600 up to about 1,900 ohms will be near 
enough to serve the purpose. 
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At left, drawing shows the parts needed and man- 
ner of assembling them to fit your headphone set 
with a loudspeaker unit. Above, diagram giving 
wiring and connections for set illustrated at left 


OUDSPEAKER 


to Your Headphone Set 


OU can build easily this new, sim- 

ple audio amplifier unit designed 

especially for use with the Head- 

phone Electric Set described some 
months ago (P. S. M., Apr. 731, p. 83) 
and also detailed in our Blueprint No. 
130. 

The Headphone Electric Set has proven 
immensely popular with our readers. 
Many who have built it have asked how 
to increase the volume so as to use a 
loudspeaker. They suggested adding a 
stage of audio amplification to the original 
circuit. This, however, is not practical. 
The simple B supply circuit of the Head- 
phone Set will not supply the additional 
B current needed by an amplifier tube. 

The solution, as here worked out, is to 
construct an entirely separate unit with its 
own B supply. Of course you must not 
expect to obtain from this simple unit the 
tremendous volume of which the modern 
full electric set is capable. It will give 
loudspeaker results comparable with those 
to be had from the older battery type 
radios before the days of the power tube. 
This volume level will meet the require- 
ments of a surprisingly large number of 
radio listeners. 

Those who have already built the Head- 
phone Electric Set will find, on studying 
the theoretical and picture wiring dia- 
grams, a decided similarity between the 
two units. 

In each case a type 227 tube is used 
as a rectifier to furnish the B current and 
a small 2%4-volt filament heating trans- 
former supplies current to the two 227 
tubes in the circuit as well as to the recti- 
fier tube. Both units derive their B supply 
from the 110-volt house current, no step- 
up transformer being used. 

The parts you need are shown in the 
accompanying table. 

This unit can be built much more com- 
pactly than the Headphone Electric Set, 
as no panel is needed and there are no 
controls. Almost any arrangement of the 
apparatus can be used. It is well, how- 
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By ALFRED P. LANE 


ever, to keep the two audio transformers 
A and B several inches from T and N. 

A good layout is to place A and B close 
together with their cores at right angles 
at one side of the outfit with T and N in 
similar relation at the apposite side, with 
the tubes, filter condensers, and so on in 
between. 

The output of the Headphone Electric 
Set is connected to the input of the audio 
circuit by wiring the binding posts of 
the amplifier to the headphone binding 
posts of the receiving set. Make sure that 
the binding post in the amplifier that is 
wired to the P terminal of the first audio 
transformer A is connected to the phone 
binding post that is wired to the choke 
O in the Headphone Electric Set. 


WHAT YOU NEED TO ADD | 
A LOUDSPEAKER ; 


A and B—Standard audio-fre- 


a tS) 
. 


quency transformers, any good 
make, 
T—2!/-volt filament heating 


transformer capable of handling 
: at least three type 227 tubes. 


N—Small 30-henry choke coil 
or primary winding of old audio 
transformer. 


Y!, Y2 and Y3—Standard five- 
hole Y type sockets, 


J and K—One-microfarad by- 
pass condensers. 


L and M—Fixed 
1,500 ohms each. 


O and P—Two-microfarad filter 
condensers, 200 volts rating; if 
hum is troublesome, use a tubular 
8-microfarad electrolytic at each 
point. 


PENNE 


resistances, 











Of course it is entirely practical to in- 
stall a double circuit jack at the right end 
of the Headphone Electric Set panel and 
make connection to the amplifier in this 
way so that when desired the headphones 
can be used and the audio amplifier cut 
out. In this arrangement, the wires shown 
connected to the phone binding posts of 
the receiver should be connected to the 
outer prongs of the jack and the wires 
from the amplifier input to the inner 
prongs. 

The method of supplying 110-volt cur- 
rent to the amplifier unit will depend on 
whetaer the amplifier is to be used at all 
times or whether it is to be cut out occa- 
sionally while headphones are used. 

In the first case, the cord from the 
amplifier unit can be spliced into the cord 
from the Headphone Electric Set. Note 
that one side of the line in each case goes 
to the plate and grid connections of the 
rectifier tube in socket Y1. Make sure 
that these two wires are connected to- 
gether. If you wish to be able to cut off 
the amplifier unit separately, put a cord 
switch in the cord from the amplifier. 

The proper type of loudspeaker to ‘use 
with such an outfit is, of course, a mag- 
netic cone or other speaker of the kind 
sold for use with battery sets. 

This amplifier unit can be used with any 
simple one or two tube receiving set, bat- 
tery operated or otherwise, but is espe- 
cially designed to work with Headphone 
Electric Set of Blueprint No. 130. The 
latter set was not originally designed for 
additional audio amplification and its fil- 
ter circuit is therefore of the simplest 
type. However, if you find too much hum 
coming from the combination, use larger 
filter condensers at O and P as already 
mentioned, and, if this does not remedy 
the trouble, substitute an eight-micro- 
farad electrolytic condenser at M in the 
Headphone Electric Set. 

In many cases it will be found that a 
noticeable hum can be eliminated by 
reversing the plug in the wall socket. 
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Equipping Short Wave Set with 


PLUG-IN COILS 





















PRATER SS TEs oes. 
TUBE BASE COILS . 

WAVE LENGTH =§ GRID COIL B_—TICKLER COILC 
RANGE (.00014 mfd. condenser) (Spaced ¥%” from B) I 

15 to 40 meters 3 turns No. 18 wire 4 turns No. 28 wire ‘ 

30 to 90 meters 8 turns No. 18 wire 10 turns No. 28 wire E 


15 turns No. 28 wire 
15 turns No. 28 wire 


24 turns No. 22 wire 
80 turns No. 28 wire 


80 to 250 meters 
240 to 550 meters 
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HE business end of a 
radio receiving circuit, 
the part that catches 
the air waves and 
turns them into something that will 
operate a loudspeaker, always consists 











Fig. 2. A good method: Two old tube bases are 
placed end to end and a strip of paper wound 
on them. The end of the paper is cemented 


suggest that our Blueprint No. 103 
shows this circuit and will work per- 


to in- 
ht end of a coil of wire, a variable condenser, ® fectly with plug-in coils on tube bases 
el and and a radio vacuum tube. This holds ) wound approximately as_ specified. 
n this good whether the set is a simple one- +» Connections to coils B and C by means 
yhones tube receiver or the latest and most * of the prongs on the base should be 
er cut elaborate superheterodyne job. made exactly like the connections to 
shown In the early days of radio, when the ™ the similarly lettered coils shown in 
sts of whole subject was shrouded in mystery JG the blueprint. 
o the even to the engineers, some weird and f 
wires wonderful effects were produced in the NOTE that no antenna coil is speci- 
inner way of both tuning coils and condensers. fied in the table (coil A in Blue- 
Coils in particular went through re- print 103). On the shorter waves none 
it cur- markable evolutions. is required, as a connection from the 
nd on Many types of basket weave, figure- <a = antenna directly to the grid end of the 
at all eight, honeycomb, and other compli- “eure coil by way of a condenser of extremely 
occa- cated styles of winding were tried. Fig. 1. A paper cylinder, permanently cemented on small capacity provides sufficient 
| Increased radio knowledge has shown, one base, provides more space for winding the coil coupling. 
n the however, that the plain, single-layered A suitable condenser can be made by 
e cord coil gives the best results. The single socket and the bases from burned-out clamping two half-inch-wide brass right 
Note exception is the honeycomb or its im- radio tubes make a perfect plug-in system. angle brackets to a piece of bakelite so 
e goes proved form, the duolateral. This type that the upright portions face each other 
of the has many advantages for tuning the long Ce way to do the job is to wind the _ one eighth of an inch apart. The required 
. sure waves or low frequencies where many coils directly on the bases, but a bet- capacity is that of half inch square plates 
1d to- turned inductances are required. ter method, worked out by C. W. Brockett, that distance apart. 
ut off With the renewed interest in short wave, Jr., Utica, N. Y., a reader of PoPULAR On the longer short waves just below 
1 cord high-frequency reception, experimenters SCIENCE MONTHLY, is shown in Fig. 2. the broadcast band, and on the broadcast 
r. are again turning to plug-in coils. Instead of winding the wire directly on band itself, an antenna coil is needed. 
to ‘use The plug-in coil is not a distinct type the base, a form is prepared by placing The use of five-prong tube bases from old 
mag- of winding. It is any coil so made that two bases end to end and a wide strip 224’s or 227’s will provide the extra con- 
. kind it can be removed quickly from the circuit of paper is wound in a smooth cylinder. nection for the antenna coil, as one end 
without changing any connections. The The end of the paper is cemented, and _ of the latter is wired to one end of coil 
th any object of the construction is, of course, after the cement has dried, one of the Band therefore shares a prong with it. 
t, bat- to permit changing coils so as to extend tube bases is withdrawn and the paper On the shorter waves, slight differences 
espe- the range of wave lengths or frequencies cylinder is permanently cemented in place in the arrangement of the wiring and the 
phone that may be tuned. on the other. It can then be dipped in resultant differences in capacity introduce 
. The At present the demand for plug-in coils molten paraffin or treated with a couple _ tuning errors. 
>d for is for short wave receivers of the simpler of coats of lacquer. If you find that the coils as wound do 
its fil- type using a single tube or two tubes in The advantage of this construction is not cover the wave bands desired, and the 
nplest the radio-frequency end of the set. The that it provided more space for the wind- error is substantial, the cure, of course, 
1 hum development of the superheterodyne sug- _ ing. is to change the number of turns. Slight 
larger gests the possibility of all wave types of Assuming that you have a .00014 mfd. adjustments can be made by spreading 
lready receivers using plug-in coils because this condenser for tuning, the approximate the turns a bit. 
»medy is practical with the superheterodyne, winding specifications to cover all waves 
nicro- however difficult it may be with the multi- from fifteen to 550 meters are given in O MANY readers have requested more 
in the stage radio-frequency tuned circuit. the table in the box above. Coil! B in articles on getting started in amateur 
Building a special type of mounting for _ this table is the grid coil and coil C is the radio that John Carr will continue with the 
that a plug-in coils is a bit too difficult for the tickler. series. The first appeared last month (P. S: 
d by average radio experimenter. Fortunately For those who are not familiar with M., Jan. ’32, p. 69). The next will appear 
et. this is not necessary. A vacuum tube the standard single-tube hook-up, we in the March number—The Editor. 
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™ HEN I got here,” Jack Nor- 
cross boasted, “the speed- 
ometer showed just 208 miles 


for the trip. Then I had the 
tank filled again right up to the brim and 
ten gallons was all we could get in it. 
Figure it out for yourself! Comes out 
mighty close to twenty-one miles to the 
gallon. That’s what I call getting mileage 
out of gas, eh, Gus?” 

“Maybe so,” grunted Gus Wilson, vet- 
eran auto mechanic and half owner of 
the Model Garage, “but all you’ve proved 
is that you’ve driven here from Whipp- 
ville, today, on ten gallons of gas—more 
or less!” 

“More or less!” echoed Norcross an- 
grily. “Didn’t I just tell you we started 
with a tank full and we could only get 
ten gallons in when we got here? If 
that isn’t ten gallons for two hundred 
and eight miles then what is it?” 

“No sense in flying off the handle, Jack,” 
said Gus. “What you say sounds fine 
till you stop to think a bit. For instance, 
are you sure the car was setting at exactly 
the same angle when the tank was filled 
each time? With the filler opening at one 
end it only takes a bit of a slant one 
way or the other to make a gallon or two 
difference. 

“Another thing, Whippville is way up 
in the mountains and there’s a powerful 
lot of long easy downgrades coming this 
way. On top of that, you’ve had a rip- 
snorting tail wind boosting you along for 
the whole trip. Considering all those 
things, the mileage you got today may 
be interesting, but it doesn’t tell you much 
about the gas mileage you can get out of 
your car.” 

Young Norcross snorted disgustedly. 
“Well, how in blazes do you get a real 
test if you’ve got to figure on wind, the 
number of hills, and so on?” he demanded. 
“Must be as bad as those brain-wreckers 
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the mathematics teacher used to shoot 
at us every so often.” 

“It sure would be,” said Gus, “ if you 
tried to figure the effect of all those things. 
But you don’t have to. Make the effect 
of the wind and hills zero by doing a round 
trip test. Then, if you are mighty careful 
to see that the car is level both times when 
you fill the tank, the test will mean some- 
thing, especially if you try it several times 
and then take an average. 

“Anyhow,” he continued, “there are two 
ways to find your gas mileage. One is to 
make a special test. The most accurate 
way to do that is to fit a small special 
tank that holds exactly a gallon or a 
half gallon, or to do it as Mr. Boltan does. 

“Show Jack your gas record, Mr. Bol- 
tan,” said Gus, turning to an elderly, 
dignified chap who had joined the group. 


“ 


BOLTAN flipped a tiny notebook out 
of his upper coat pocket with an 
easy motion that denoted much practice. 
“Here it is,” he smiled. “Quite simple, 
too. I just put down in this column oppo- 
site the date the speedometer reading 





| G US' says: 


There are two ways to look at 
this skidding proposition—one 
is to hope you won’t and the 
other is to see that you don’t. 
Rubber tires have good traction 
on dry highways. They hold 
well, too, on reasonably clean 
wet concrete; but ice on any 
kind of road surface just nat- 
urally kills the grip of the 
rubber. Steel tire chains may 
be noisy, but they make icy 
driving reasonably safe. 














tells _, Howto Save Gas 
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By 
MARTIN 
BUNN 


“The advantage about this kind of 
a record,” Gus said, “is that it’s a 
fine check on your car’s condition” 


every time I get gas and over here I 
put down the number of gallons. I’ve 
kept this record ever since I bought the 
car. I can tell you exactly how many miles 
I averaged to the gallon for the first 
two thousand miles, the last two thousand, 
or for all the miles I’ve driven the car 
just by dividing the miles over any period 
by the number of gallons I’ve bought.” 


i HE point is, Jack,” Gus cut in, “what 
counts, as Joe and I always tell our 
customers, is not how many miles you can 
get out of one particular gallon over one 


- particular route, but how many miles do 


you average on a gallon of gas? Of course, 
gasoline is cheap now, but there’s no tell- 
ing when it’ll go up again, and with every 
state charging a gas tax running all the way 
up to seven cents a gallon in Florida, gas 
mileage may soon be an important item. 

“Another advantage about that kind of 
a record,” Gus added, “is that it’s a fine 
check on the condition of your car. Every 
so often you can figure the mileage for 
the last thousand miles and see how it 
compares with previous records. Any fall- 
ing off in mileage is a pretty good sign 
that the motor needs tending to.” 

“T can see where a record like that gives 
the real dope,” Norcross agreed after he 
had carefully examined Boltan’s neat rows 
of figures. “I think I’ll start one.” 

“If you do, Jack,”’ Gus grinned, “you'll 
have to watch your step if you want to 
come anywhere near equaling Mr. Bol- 
tan’s record.” 

“What do you mean, watch my step?” 
asked Norcross. “Of course you’ve been 
driving lots longer than I have,” he told 
Boltan, “but Ill bet you I can come as 
near getting all the miles there are in a 
gallon of gas as you can.” 

Boltan slipped the notebook back in his 
pocket. “Gus is just kidding you, Jack,” 
he smiled. (Continued on page 135) 
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ODERNISTIC picture frames 
M combining cut glass, clear glass, 

silvered glass, frosted glass, and 
polished brass form an attractive setting 
for one’s favorite portrait photograph, 
print, or etching. Although the retail price 
of these novel new frames in many smart 
gift shops is from ten to twenty dollars 
apiece, they can be constructed at home 





BETTER SHOP METHODS 


MODEL MAKING : HOME WORKSHOP C 


eModernistic 


icture Hrames \ 


Made from Broken Mirrors 
and Plate Glass 








A back view showing the strips of crinkled 
tin foil, the brass plate, and the wire stand 
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By FRANK L. FIsH 


for a very small sum. A fragment 
of a large mirror was used for the 
first frame to be described, and a 
piece of broken automobile wind- 
shield, purchased at a junk yard for 
ten cents, was used for the second. 

The first step in constructing the 
mirror type frame is to make a full 
size pattern of the design as shown 
in the drawings on the following page. Of 
course, the dimensions may be altered to 
fit any picture. After making the paper 
pattern, trace the design on the painted 
or silvered side of the mirror by means 
of carbon paper and a hard pencil. Prac- 
tically all the worksis done on the back. 

First cut out the frame with a good 
glass cutter and a metal rule. Use a firm, 
steady pressure to make a clean sharp cut. 
Place a wooden block under the cut at one 
end, as suggested in one of the drawings. 
Then grasp the edges of the glass firmly, 
and bend downward. In this manner break 
each edge in turn. 

The next step, grinding and beveling 
the edges, requires only a common gray 
whetstone or sandstone and plenty of 
water. 

Remove the silver coating from the 
picture space in the center of the frame 
and from all sections that are not to re- 
main mirrorlike (see the upper photo- 
graph on page 76). For this work use a 
small penknife and the metal rule. Place 
the rule over the portion to remain un- 
touched, hold it firmly in position, and 
scrape the silver along and away from the 
edges of the rule. 

On the lines which define the outlines 
of the frosted sections, use the glass cut- 
ter and the rule to make cuts in the back 
of the glass, thus outlining the parts to be 
frosted. Widen and smooth these lines 





IDEAS FOR THE HANDY MAN 
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This new type of novelty picture frame costs 
little to make but is quite expensive to buy 


with the point of a small three-cornered 
file. To grind the frosted sections, indi- 
cated by the areas of darker gray in the 
design drawing, use a small gray whet- 
stone, No. 80 emery dust, and water. Wet 
the glass liberally, sprinkle the emery dust 
lightly over the surface, grind with the 
whetstone, and add water as it is needed. 
If a firm, even pressure is used in grinding, 
the result will be a smoothly frosted finish. 

The dark sections in the drawing are 
strips of bright, finely crinkled tin foil. 
If preferred, these sections may be black 
enamel instead of tin foil. Cut the crinkled 
tin foil in strips slightly wider than the 
clear glass they are to cover and attach 


the edges to the back with shellac. 


AY the frame on a perfectly flat sur- 
face and drill the four 3/32-in. holes 
with a steel twist drill. Be sure to keep the 
drill running in fresh thin lubricating oil 
or in a mixture of turpentine and camphor, 
For the backplate, obtain a sheet of No. 
24 gage brass at least 7 by 83% in. Cut 
this to 6 by 8 in. with three projecting 
lugs, as shown. Drill and shape the 1% in. 
square holes in the lugs; then drill the 
four 3/32-in. holes in the plate to coin- 
cide with those already in the glass. 

The two-piece modernistic support for 
the back is bent from % in. square 
brass rod. The half-circle horizontal brace 
has a 3%-in. radius, and the upright back 
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strut is shaped as illustrated. 
These two pieces are sol- 
dered as in the drawing. 
In each rod end, where it 
enters the back plate, is 
filed a small groove which 
locks the rods firmly in 
place. This construction per- 
mits the support to be re- 
moved instantly by a slight 
pressure on the sides of the 
ring. If desired, the heads 
of the small brass bolts that 
fasten the back to the glass 
may be ground flat and 
square. 

Trim the selected photo- 
graph or print to the size 
of the backplate, fasten 
both print and plate to the 
frame, and lock the support 


CLEAR GLASS 
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How to lay out the paper pattern for the 
design. The gray areas are the portions to 
be frosted, and the darker strips are crin- 
kled tin foil. Compare with photograph above 


CURIOUS SPYGLASS HAS PINHOLE EYEPIECE 


Most of us are familiar with the pin- 
hole camera, but the pinhole spyglass 
is something new. To make one, bor- 
row the spectacles of a farsighted person 
or buy a cheap pair at a ten-cent store. 
This type of lens magnifies, and when used 
as a burning glass in sunlight, a bright 
spot of light is focused at a distance from 
the lens known as the “focal length.” A 
lens of 20-in. focal length gives excellent 
results. Roll a piece of paper into a tube 
about two thirds as long as the focal 
length and slip a rubber band about the 
middle. Stretch a piece of paper over one 
end of the tube and hold it in position 
with another rubber band. With an ordi- 
nary pin make a tiny hole in the center 
of this paper cap. Use the extreme point 
of the pin so that the hole will not be 
more than half of the diameter of the 
main body of the pin. With a third rubber 
band fasten the spectacle lens over the 
other end of the tube as shown. If an un- 
mounted lens is used, it may be laid over 
the end of the tube and held by paper and 
a rubber band. No focusing is necessary. 

Use the device as an ordinary spyglass, 
keeping the eye close to the pinhole. The 
length may be changed to vary the magni- 
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Removing the silver 
coating with a small 
pocketknife and rule 
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fication by using two tubes, one slipping 
easily within the other. If the drumhead 
cap is made of black paper and the pin- 
hole centered snugly in contact with the 
optical system of a camera, a surprisingly 
good telephotograph may be taken. Use 
several seconds’ exposure and guard 
against any motion of the parts. 
Pinhole vision is as interesting as it is 
curious. No matter how seriously an eye 
may be afflicted with near-sight or far- 
sight, with or without astigmatism, vision 
becomes perfect for an object at any dis- 
tance when viewed (with or without spec- 


PINHOLE IN A CARD |S AN AID 
TO DEFECTIVE VISION 












PINHOLES f 
TELESCOPIC 


PAPER TUBES 





The assembled spyglass and, at right above, 
using a pinhole magnifier to read fine type 





in place by means of the small notches, 

A second frame was made from a piece 
of plain glass in exactly the same way 
except that smooth tin foil was fastened 
to the back of the glass to substitute for 
the silvered parts of the mirror. The foil 
was held in place with gelatin size, but if 
this is not available, any thin, transparent 
cement or glue will do just as well. 

The same general methods will enable 
the ambitious home craftsman to work out 
his own original ideas in glass, 
brass, and chromium plate. 


























A twist drill is used for making the holes 
in the four corners of the central rectangle 


At left are drawings of the back 
plate and supporting struts, and a 
sketch showing how to cut the glass 





tacles) through a small pinhole held close 
to the eye. Try watching a movie screen 
through a pinhole made in the tieket 
stub. Looked at through a tiny hole 
punched in a piece of paper torn out of 
the margin of a page, the print of a tele- 
phone directory is easily read by a defec- 
tive eye, if the book is well lighted and 
the hole placed as close as possible to 
the eye —L, PYLe. 
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In THE belief that there might be com- 
mercial possibilities in an attractive wall 
plaque vase of walnut he had made for 
his home, an amateur woodworker placed 
two or three samples in one of the depart- 
ment stores in the moderate sized city in 
which he lives. Within three weeks he 
received seven orders for duplicates and 
two special orders for 


WALL VASE FOR FLOWERS| 
















This ornamental 
flower holder de- 
signed to hang on 
the wall is made 
entirely of wal- 
nut except for a 
small test tube 
set in the vase 





more elaborate pieces. 
The plaque was cut 
on a jig saw from a 
piece of finely fig- 
ured walnut 3 by 
74% by 14 in. The 
edges could be left 
plain or slightly 
rounded, although the 
original model was 
given a very delicate 
ornamental groove as 
indicated in the draw- 
ings. This was cut 
with a small routing 
tool which had been made for the pur- 
pose. The tool was mounted in the lathe 


chuck, and a temporary plate was set up 
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The plug used in the central hole while 
the vase part is being turned and finished 
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so that the groove could be run around 
the edges in a few seconds. The piece was 
then filled, sanded, stained, and given two 
coats of clear lacquer. The polish- 
ing was done by setting a cloth- 
covered spindle between the lathe 
centers and sliding the piece lightly 
back and forth over it. Finally a 
S%-in. hole was bored through the 
center 354 in. from the bottom to 
receive the pin which supports the 
vase, and another small hole 1 in. 
below the top for hanging the plaque. 
The vase was made from an 
old stair baluster. First a 5-in. 


- hole was bored 6 in. deep. Thén a 


small plug was turned and tapped 
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Plaque, vase, connecting pin, and molded edges 


NEAT RUBBER DOOR BUMPERS 


Bumpers and stops made for larger doors and 
swinging windows cannot be used satisfactorily 
with many smaller doors, lids, and covers of vari- 
yet often something bigger or more 
efficient than a rubber-headed tack is needed. For 
this purpose, obtain a soft rubber toy “golf” ball 
or other sponge rubber ball at a ten-cent store and 
cut it squarely in two with an old razor blade, follow- 
ing the center or mold line. With a single nail 
fasten the half ball where it will take the impact, 
and sink the head of the nail well below the sur- 


ous types, 


face of the rubber.—F. W. B., Jr. 
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¥ 
ty snugly into the opening so that the 


piece could be mounted between 
centers to be turned. The finishing 
and polishing were done in the 
lathe. The connecting pin was next 
made as shown from a bit of scrap 
walnut and finished in the same 
way; then the three parts were 
assembled with high-grade liquid 
glue. The simplest method of adapt- 
ing a vase of this kind for flowers 
is to slip a test tube into the hole. 
Another plan is to fill the hole with 
melted paraffin and pour out the 
surplus, leaving a heavy water- 
proof coating of wax. Articles of 


¥ this kind, because they are out of 





the ordinary and have a handmade 


— 
% look, are more highly appreciated 
- 
2 


than factory products and, of 
course, they make far more person- 
al gifts—-DaLeE R. VAN Horn. 














JIG-SAWED NAME PLATE 
TELLS OWNER’S HOBBY 


WirTH a little ingenuity, any home 
worker can make an appropriate and 
expressive name plate for himself in 
either wood or metal. The important 
thing is to choose a suitable symbol and 
style of lettering, and a pleasing color 
scheme if colors are to be used. Where 
the name plate is to be used also must be 
considered. Those illustrated are merely 
suggestive. One was made by the writer 
for his own use and the other for a friend 











Decorative front 
door name plate 


who makes a hobby of astronomy. Both 
were cut from wood on a small motor- 
driven jig saw. The feather used as the 
background for one of the names is lac- 
quered brilliantly in a variety of colors, 
but the quill end is black, as if dipped in 
ink. The letters, which were cut out indi- 
vidually and fastened in place with water- 
proof (casein) glue, are gilded. The other 
name plate consists of gilded letters on a 
plywood crescent—CHaARLES H, ALDER. 


letters 


Cutting 
for a name plate 
on a small motor- 


driven jig saw. 
At right: The au- 
thor’s door plate 


This crescent-shaped name plate with gilded 
letters was made for an amateur astronomer 
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Lray-Lop 


READY-TO-ASSEMBLE kit of 

parts for constructing a rarely 

beautiful, solid mahogany tray- 

top table is offered by our new 
service organization, the Popular Science 
Homecraft Guild, as its second contribu- 
tion towards helping readers to build 
furniture of the finest quality at the low- 
est cost. 

All the parts are perfectly machined 
from the best grade of Honduras mahog- 
any—the mahogany of mahoganies. To- 
gether with the necessary screws, dowels, 
and special finishing materials, they will 
be sent to any reader in the United States 
for $5.90. This price includes the shipping 
charges. In ordering please use the coupon 
on page 118. Note that the kit will be sent 
C. O. D. for this price, or you may send 
cash with your order. 

This is no ordinary offer. The design is 
exceptional because it is the carefully 
studied work of a man who is one of the 
world’s greatest experts on high-grade, 
custom-built furniture. The wood is un- 
usual because the average home craftsman 
cannot obtain mahogany of equal quality 
from his local lumber dealer, no matter 
what he is willing to pay. The machining 
of the parts is of the most exact and 
workmanlike character because it has been 
done in one of the leading furniture fac- 
tories, where only the best grade of fur- 
nitute is made. The finishing materials, 
too, are of a type you can obtain nowhere 
else, since they were developed especially 
for this one purpose and represent a new, 
simplified three-step process. by which an 
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eA NYONE CAN 
ASSEMBLE THIS BEAUTIFUL 


Solid Mahogany 











This table has that indefinable look of quality found only 
in the most expensive furniture. It is strong, too. The 
block on which the top rests is fastened to the column with 
the glued and wedged joint shown in the drawing at the left 


By Making Use of Our Remarkable New, Low-Priced 
Furniture Kit, Which Comes All Ready to Set Up 


amateur can rival the work of professional 
furniture finishers. 

The table itself is an historically accu- 
rate adaptation of a design which dates 
from about 1780. The top is 15 in. in 
diameter; the height, 23 in. The delicacy 
and grace of the parts—particularly the 
molded edge of the top, the turned post, 
and the Dutch style legs—are evident 
from the most casual study of the accom- 
panying photographs. And the table is as 
useful as it is beautiful. It can be used 
equally well in a living room or a bed- 
room, and is ideal for holding a lamp, a 
piece of pottery, a flower vase, or books 
and smoking accessories. 

What little handwork is required con- 
sists mainly of rounding the legs. The 
few essential tools are mentioned as need 
for them arises in the following instruc- 
tions. You will also require a few sheets 
of Nos. 1 and 00 sandpaper, a package of 
No. 000 steel wool; a little cold water 
(casein) glue, cabinetmaker’s hot or hide 
glue, or high-grade liquid glue, as pre- 
ferred; and two or three 1¥%-in. fine 
bristle paintbrushes for applying the fin- 
ishing materials. 

The parts of the tray-top table, as you 
will receive them, consist of the follow- 
ing, which are illustrated in the photograph 
on page 79: 

1 circular top A, 15 in. in diameter. 





1 block or top plinth B, 5 by 10%. 
1 turned central column or post C. 
3 legs D, shaped and bored for dowels. 

1 block E, 4% 
by % by 1% in. 
for making a 
wedge or spline. 

6 dowels F. 

4 screws G. 

In addition to 
these parts, each 
kit contains the 
special Popular 
Science Homecraft 
Guild process fin- 
ishing materials in 
three cans and 
cheesecloth for making pads. One can 
contains the combined stain and filler; 
the second, the seal coat; and the third, 
the gloss coat. 

The first operation when you receive 
the kit is to round off the three legs D 
with a fine cabinet rasp or a half-round 
file. In order to do this, mark each leg, 
on both sides, with pencil guide lines 
approximately as shown on the drawing 
at the top of page 79. The rounding 
should be up to the line except at the 
narrowest part of the leg marked C-C, 
where the leg becomes oval in shape. 
Note that the front of the leg is rounded 
more than the back, Compare your work 


Designed and Guaranteed by 
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These are the parts as you will receive them. In 
addition, the kit contains three cans of special 
finishes—a combination stain and filler, a_ seal 
coat, and a gloss coat—and cheesecloth for pads 


with the cross sections given at A-A, B-B, C-C, and 
D-D. When the legs are properly shaped, sand- 
paper them to a smooth surface. This will soften 
the guide lines (which were first marked with 
pencil) so they will show only faintly as a rounded 
corner. 

Next take the top plinth B and with the curved 
side of a small rasp or, better, a rat-tail file, 
slightly enlarge the large central hole from what is 
to be the top side (that is, the side opposite the 
one where the screw holes are countersunk). This 
enlarging should be slight—only enough to allow 
the dowel-like projection at the top of the leg 
column to spread a little when the wedge or 
spline is driven into it. Next make a saw cut, 
using a fine saw (preferably a backsaw), into this 
projecting column dowel at its center and running 
straight from top to bottom—that is, to the 
beginning of the post proper. Do not cut into the 
main part of the post. Then make the wedge, 
which should be 7% in. wide and 1% in. long and 
tapering in thickness from 1/16 to 3/16 in. 

As the first step in the assembly, make a trial 
fitting of the three legs. Be certain that the dowels 
are a smooth sliding fit in the holes and not too 
long. Also try the column dowel into the hole in 
the top plinth. See that the spline is no wider 
than the dowel. 

With this done, the leg column and the plinth 
can be glued together. Apply the glue to both 
hole and dowel, also to the shoulder on the column 
against which the top plinth B is to rest. After 
pushing the dowel into place, brush glue on the 
wedge and drive it into the saw cut in the column 
dowel. See that shoulder on the post and the 
plinth make good close contact. 

As it is possible to glue only one leg to the 
column at one time, do one right away, but be 
careful not to jar (Continued on page 118) 
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The edges of each leg are rounded back as far as the inside curved lines in the 
drawing above. The shape is also shown in the cross sectional views A-A, B-B, C-C, 
and D-D. At the right is a sketch to show the method of clamping the leg joints 


New Service Wi// Help You 


IX PROVIDING kits for building fine furniture, the 


Popular Science Homecraft Guild is giving you the 


advantage of plans which have been years in maturing. 
This service is the culmination of our efforts to encour- 
age readers to take up the home workshop hobby—the 
most satisfactory, enjoyable, and profitable of all hobbies. 

These kits make it easy for you to get started. To begin 
with, the design is right. Each piece is drawn full size 
by one of the greatest furniture designers of the present 
day; then a model is constructed and studied from every 
angle; next, drawings of each part are prepared; finally, 
a trial set of parts is made by machine and again assembled 
and checked. 

In the second place, the wood is of the best quality and 
especially selccted for the piece of furniture in which it 
is to be used. Third, there is no waste whatever. You do 
not have to throw pieces of choice mahogany, maple, or 
other wood into the scrap pile, hoping that some day you 
may be able to get your money’s worth out of them. 

A fourth advantage is that you will quickly gain skill 
and confidence. You do not need many tools to begin with, 
but you will learn, as in no other way, the importance of 
having good tools, and you will be encouraged to add con- 
stantly to your collection. 

Fifth, the finishing method is new and simple. When the 
average amateur makes a piece of furniture, he applies 
two or three heavy coats of varnish—a crude, common- 
place finish no better than that used on cheap commercial 
furniture. The Guild process brings out the real beauty 
of the wood and gives that transparent sheen or patina 
which is one of the distinguishing marks of the best work. 


~ Five Ways in Which Our 
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Traveling need not interrupt your chess playing if you have one 
of these midget chess sets, The pieces fit in a thumb-tack box 


Collar Buttons used 
as CHESSMEN 


r “\HIS tiny chess set can be made in 
a few hours’ time from a handful 
of wooden collar buttons, a few 

thumb tacks and straight pins, a little 

black paint, and a piece of cardboard. 

When complete, the men will fit in the 
thumb-tack box, and the chessboard will 
slip into a vest pocket. The portable set 
is especially convenient for traveling or 
for a game at a friend’s house. 

For the pedestals of the pieces in the 
king row use %e-in. thumb tacks with 
solid heads. To créate the queen, cut the 
knob off a collar button. With pliers break 
off 46 in. of the sharp end of a pin and 
insert the blunt end in the center of the 
base of another collar button, after mak- 
ing a suitable hole by using a thumb tack 
as an awl. Now squeeze the cut end of 
the first collar button on the pin, and 
insert a thumb tack in the exact center 
of the bottom piece. 

To make the cross for the top of the 
king, slice a collar button lengthwise, trim 
off the knob and part of the “spread,” cut 
a wide notch on each side of the center, 
and attach to the base of a second but- 
ton with another pin point. Before insert- 
ing the thumb tack pedestal in the king’s 
standard, run the sharp point of the col- 
lar button across a sheet of sandpaper or 
trim it off with a knife to make a flat sur- 
face on the end. This will allow the tack 
to go in without splitting his royal high- 
ness lengthwise. 

The mouth of the knight (or the horse 
which represents the knight) is formed 
by placing the knife blade a little to one 
side of the point of the button and cut- 
ting toward the center to prevent split- 
ting. Pry the mouth open slightly. 

In fashioning the top of the castle or 
rook, make a square-edged cup in the 
flat surface of a collar button by twist- 
ing a small screw driver blade around 
like a drill. If necessary, start the tool 
in the right track by grooving the center 
of the button with a knife. Then nick 
four small notches on the rim of the cup 
thus formed and remove the bevel by 
making the edges of the battlements per- 
pendicular as shown. Cut the knob off this 
button and off another plain button and 
assemble the two with pins. For the 
bishop simply hoist a complete button 
on a thumb tack. 
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KING QUEEN BISHOP KNIGHT CASTLE 


Make two queens, two kings, four 
knights, four bishops, and four castles, 
and save sixteen plain collar buttons for 
pawns, Dip one half of the midget men 
in black enamel or paint. Sometimes 
laundries use black wooden collar but- 
tons as well as white. If black ones are 
obtainable, only the black king’s cross 
and the tops of the castles need be dipped 
—those parts from which the black sur- 
face has been whittled away. 

Lay out eight %4-in. squares each way 
on a piece of cardboard 5 in. square, leav- 
ing a %-in. margin. Rule the lines in ink 
or with a hard colored pencil and darken 
the alternate spaces. Then cut the board 
in halves and hinge it on the back with 


The folding board with the chess- 
men placed. Left: Sketches show- 
ing how the pieces are assembled 


gummed tape or labels, leaving 
a small crack so that it will fold 
flat. The board should be cut so 
the division comes between the players 
when the white corner squares are at each 
player’s right. If desired, a more durable 
board can be made by covering the entire 
back with cloth—Harry E. Woop, Jr. 


PAWN 


By ADDING potassium oxalate crystals 
to water to form a concentrated solution, 
an excellent fluid can be made for indicat- 
ing revisions or additions on blueprints. 
It may be applied with an ordinary pen 
or drawing instrument, and its bright color 
quickly attracts the eye. The solution is 
prepared by adding the crystals to the 
water bit by bit until no more will dis- 
solve. Add scarlet drawing ink to get the 
desired color.—ARCHIE RIEDMEYER. 


GLASS DISKS CUT WITH SIMPLE TOOLS 














The wrench is clamped so that the wheel of 
the cutter is directly over the pencil line 


CIRCULAR pieces of glass may be accu- 
rately cut without special equipment by 
the simple method illustrated. The size of 
the circle is marked on a sheet of white 
paper, which is attached to a block of 
wood with a long flat-headed screw pass- 
ing through the exact center. The block 


of wood is then screwed to the workbench 
or other flat surface, the screw being left 
loose enough so the block will turn easily 
as if on a central pivot. The sheet of 
glass to be cut is next placed over the circle 
and fastened at the edges with small wood 
screws as shown. The glass cutter, which is 
usually round handled, is held tightly in 
the jaws of a pipe wrench, the handle of 
which is raised about 2 in. off the bench 
with wooden blocks and held securely in 
place with a large C-clamp. The drawn 
circle and the cutter wheel must be accu- 
rately aligned; then, while the cutter 
wheel is pressed firmly against the glass, 
the pivoted block is revolved once. The 
edges of the glass may be tapped off in 
the usual way. If desired, several addi- 
tional straight cuts may be made at ran- 
dom from the circle to the edges of the 
glass to facilitate the removal of the 
waste. If more than one disk of the same 
size is desired, remove the glass without 
altering the set-up—Ray J. MARRAN. 
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away his toys without being 

prompted, but he is more likely to 
do it cheerfully if he has such an attractive 
and unusual hiding place for them as the 
bottom of this squirrel chair. It is a seat, 
toy box, and play table, all in one, and its 
decorations have the animal interest that 
always appeals to children. The box itself 
has a front and back 34 by 13% by 16 in., 
two ends 34 by 13% by 12% in., and a 
bottom 34 by 12%4 by 14% in. The parts 


Rossa does a child pick up and put 








OLD PICTURE FRAMES 
MAKE FANCY TRAYS 


From an old-fashioned gilt picture frame 
with wide moldings, such as were popular 
many years ago and are to be found in 
many attics, it is possible to make unusual 
and decorative little trays. The simplest 
form is a square shape, the pieces for 
which are cut from the molding in an ac- 
curate miter box and nailed together like 
a picture frame. Of course, the molding, 
no matter what its shape, must be cut so 
that the high side will form the outer rim 
of the tray. Other shapes may be made by 
using five, six, or more pieces, but the 
joints will have to be cut very accurately 
to the correct angles in an adjustable miter 
box or on a circular saw table. The com- 
pleted tray may be left with the original 
finish or decorated in any way desired. 
Polychrome bronze powders, obtainable in 
numerous shades, give an attractive ap- 
pearance. As the finishing touch, and to 
protect the surface on which the tray is 
to be placed, felt should be glued to the 
bottom.—PauL HApLey. 
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Children are never content to sit still very long, 
and with this unique play chair they don’t have to 


The arrow shows 
how the grain of 
the two squirrel- 
arms should run 


were sawed 2% in. up as shown to form 
the feet; then they were nailed together 
with eightpenny finishing nails. The bot- 
tom was nailed with its underside flush 
with the top of the feetlike projections. 


Child’s Chair, Toy Box, and Play Table 


Combined in One Piece of Furniture 






The cover was made 3% by 14 by 
1434 in. to give a slight projection 
over the ends after nailing on the 
arms. The latter were laid out 
with the end of the tail 13% 
in. from the lower edge and 
band sawed from a board so the 
grain ran diagonally as suggested 
by the arrow in one of the photo- 
graphs. They were then nailed to 
the ends of the seat or cover, which 
was hung with 1)4-in. hinges. The 
back, 34 by 7 by 143% in., was 
sawed and nailed between the tails 
of the squirrel arms. All exterior 
surfaces were given two coats of 
white paint; the outside of the 
squirrel arms were then painted a 
rather dark gray, and lines sug- 
gesting hair were drawn in with a 
: pencil brush and black paint. Five 
“4 squirrels 5 in. high were cut from 
gray pasteboard, made darker by 
a thin wash of black ink, and the 
hair lines were drawn with a coarse 
pen and ink. These were glued on 
the four sides of the box and on 
the front of the backpiece and were held 
with pins pushed in slantingly into the 
wood until the glue had time to become 
hard.—C, K. 


ConcrETE floors subjected to continual 
moisture should not be painted but should 
be treated with a special concrete finish. 


SMALL VISE IMPROVISED FROM HINGE 


For model making or other small work, 
a surprisingly useful vise can be impro- 
vised in a few minutes from a butt hinge, 
an angle brace, and three stove bolts. 
Select a hinge having three holes in each 
half, and mount it at one extremity of the 
angle brace by means of a small bolt with 
a countersunk head. Place the two other 








bolts, which should be an inch or more 
long, in the end holes of the hinge. Fasten 
the brace to the bench top by means of two 
wood screws. For tightening the vise, use 
a screw driver, or apply wing nuts to the 
bolts. When a key must be filed in an 
emergency, a vise of this type is especially 
valuable. Hinges can be adapted to other 
purposes, too. For example, a planing stop 
for a woodworker’s bench can be made 
without difficulty from a hinge sunk into 
a recess and adjusted by means of a wood 
screw.—B. E. 









Above is shown how the 
improvised vise may be 
used for filing a key or 
other delicate work of 
the type so often re- 
quired in model making. 
The view at the right 
is one looking down on 
the vise to show exactly 
how the hinge is bolted 
to its angle iron support 
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FOUR WAYS 


—Cfashlight 
PHOTOS 


T A PARTY I attended 
the other night, the 
host decided to take 


a group picture of 
his guests. Asa substitute for 
a tripod, he brought out a 
stepladder. The second rung 
from the top served as a sup- 
port for the camera. After he 
had focused it and set the 
shutter for a time exposure, he produced 
a bottle of flashlight powder and dumped 
about three times too much in a pile on 
the bare wood of the top step. 

The flash powder looked stale and 
lumpy to me and I cautioned him about 
it, but he was so tickled with himself for 
working out the stepladder arrangement 
that he paid no attention to my warning. 

He lined us up, opened the shutter, 
and touched off the flash powder with a 
match held in the end of a notched stick. 
Instead of the usual clean-cut flash, the 
stuff went off with a sputtering sizzle that 
projected two white-hot lumps over the 
edge of the stepladder top. One fell on 
the camera bellows and burned a neat 
hole in it; the other scorched its way 
through a valuable rug. 

The point of this little episode is that 
if you want to take flashlight pictures 
with any flashlight material other than 
the recently introduced photoflash lamps, 
you must understand its potential dan- 
gers and learn how to use it with safety. 


By 
Freperick D. 


Ryprr, Jr. 


Inserting a photoflash bulb in a combination reflector and dry-cell holder 


Last month (P. S. M., Jan. ’32, p. 79) 
I discussed taking pictures by artificial 
light. Flashlight photography is just a 
specialized branch of artificial light photog- 
raphy, and the usual rules for placing the 
light source to obtain the proper shadows 
hold good for flashlights. In other words, 
it makes no difference whether the light 
is coming from a powerful electric bulb, 
a photoflash lamp, or burning flashlight 
powder; you must figure out in advance 
just how the various objects in the pic- 
ture are to be illuminated. 

There are four classes of photographic 
flashlight material now available to the 
amateur. They are flash powder, flash 
sheets, flash cartridges, and photoflash 
bulbs. . Materials of the first three classes 


have been in-use for years, but the photo-- 


flash bulb is a recent innovation. Each 
method of producing a powerful photo- 
graphic light has certain advantages and 
disadvantages and it is, of course, up to 
you to choose the material which best 
fits your own particular requirements. 





Two flashlight guns, one fired by small cartridgelike primers and the other by a sparking 
mechanism; a box of fuse-type flash cartridges; and a flash sheet holder with flash sheets 
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Flash powder, flash sheets, and flash 
cartridges are all made of the same basic 
material, powdered metallic magnesium, 
which is mixed with a powerful oxidizing 
chemical. The intense white light actually 
is produced in each case by the rapid 
burning of metallic magnesium. 

The photoflash bulb also depends for 
its light production on the burning of a 
metal. However, instead of the magne- 
sium used in the powders, sheets, and so 
on, the photoflash bulb contains a quan- 
tity of extremely thin sheet aluminum, 
the remainder of the space within the 
bulb being filled with oxygen at some- 
what less than atmospheric pressure. 


WHILE flash powder can, of course, 
*» ¥ be used with no other equipment 
than a large piece of heavy cardboard and 
a match, following the procedure already 
described, it is more satisfactory and 
safer to use it in one of the special flash- 
light guns sold for the purpose. The pow- 
der comes already mixed in glass bottles, 
and there are a number of types of flash 
guns. Two good models are illustrated at 
the left of the accompanying group. One 
ignites the powder by means of a primer 
that looks like a tiny rifle cartridge, and 
the other has a clockwork mechanism 
that drives a toothed wheel against pyro- 
phoric metal to produce sparks as in the 
common variety of cigarette lighter. 
Flashlight powder costs about 80 cents 
an ounce in 2-ounce bottles, and that 
quantity is sufficient to take dozens of 
flashlight pictures under ordinary ama- 
teur conditions. Flash lamps for use 
with flash powder cost from $2 to $5, 
with another using paper caps at $1.25. 
Flash sheets also can be used with no 
apparatus except two sheets of cardboard, 
but it is better to get a regular flash sheet 
holder, which costs about $1.25. The flash 
sheet holder and a package of flash sheets 
are shown at the right of the grouped 
apparatus. Six sheets cost 35 cents. 
Flash cartridges, which are also shown 


in the group, really consist of tiny boxes. 


of flash powder, each box being fitted with 
a special fuse. No apparatus is required 
for their use (Continued on page 120) 
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COIN TRICK PAYS MAGICIAN TEN CENTS 












AFTER asking your “victim” if he will 
pay ten cents to see a good trick, show 
him a common coin envelope and tell him 
to drop a quarter in it. As soon as he has 
sealed the envelope, tear it open, and out 
drops fifteen cents. “Here is your change 
for the quarter after taking out ten cents,” 
you say, and at the same time give him 
the money and offer him the envelope to 
examine and keep as a souvenir. The 
explanation is very simple. On the face 
of the envelope, three-quarters of its 
length away from the flap, is a crosswise 
slit made with a razor blade. Fifteen cents 
is previously inserted in the envelope, 
resting in the bottom. When the victim 
drops his quarter in the envelope, the 


Most amateur magicians per- 
form without pay, but this 
trick nets the performer ten 
cents. Below: The envelope 
turned over in the palm to 
show how quarter slips out 





performer squeezes the sides slightly, 
which forces open the slit. The quarter 
then slides down and drops through the 
slit into the magician’s palm, covered by 
the envelope. When he seals the flap, the 
performer raises his arm, and the quarter 
slides neatly down his wrist and into his 
sleeve. In tearing open the envelope, the 
slit is obliterated —KENNETH MURRAY. 


STRIPPING OFF OLD FLOOR FINISHES 





After it has been softened with varnish re- 
mover, the finish is scrubbed with steel wool 


WHEN a floor is in very bad condition, 
it is necessary to use a liquid varnish 
remover to strip off the old finish. Ordi- 
narily, after the remover has been applied 
to a portion of the floor and allowed to 
work for a few minutes, the softened fin- 
ish is scraped off, but there is a much 
easier and quicker method. Lay in a sup- 
ply of No. 3 steel wool and dissolve about 
a third of a package of some good kitchen 
cleansing powder, preferably of a kind 
that bleaches, in a pail of hot water. Then, 
when the varnish remover has had a 
chance to soften the finish, dip a large 
wad of steel wool into the cleansing 
solution and scrub the surface well. This 
will remove the sludge of softened var- 
nish, shellac, wax, or whatever the floor 
was finished with, and at the same time 


FEBRUARY, 1932 


pick up the dirt and bleach the wood. 
Rinse the floor with clear water and allow 
it to dry thoroughly. Then the wood may 
be refinished in a natural color or stained, 
just as if -it were new. There is one excep- 
tion, however: in the case of an oak floor 
it is hardly ever necessary to apply a 
paste wood filler as would be required 
to fill the open grain of a newly laid oak 
floor—F. N. VANDERWALKER, 














A SAFE WAY TO REMOVE 
BRASS-HEADED TACKS 


GETTING out brass-headed tacks with 
as little damage as possible is something 
the home repairman often has to attempt. 
Prying them up is likely to mar and nick 
the surface and leave unsightly blemishes. 
This can be prevented in many cases by 
using a file or a flexible shaft with a small 
grinding wheel to remove a bit of the top 
of each tack, leaving only a ring as shown 
above. What remains of the brass head 
then can be picked off with the fingers 
or loosened easily with the point of a 
knife blade, and the nail itself withdrawn 
with small pliers. In this way it is hardly 
necessary to touch the finished surface 
of the leather, wood, or other material 
which the tacks held down.—F, B. 


SUGAR HELPS TO REMOVE 
GRIME FROM HANDS 


To REMOVE grease and grime from the 
hands, try adding a little sugar to the 
soap lather. The dirt will disappear like 
magic, leaving the hands soft and white. 
For this purpose it is well to keep the 
sugar in a tin can or a mayonnaise jar, 
the lid of which has been perforated with 
a number of holes. The sugar then can be 
shaken out without danger of wetting the 
contents of the can or jar and without 
loss of time-——Mrs. James McCtain. 


HOW TO USE ENVELOPE LININGS 


Every year the linings of greeting card 
envelopes seem to be more beautiful in 
color and design. They seem to be worthy 
of a better destination than the waste 
paper ‘basket. One good use for them is 
to cut them in suitable patterns and paste 
them in crazy-quilt designs on various 
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novelty boxes or pieces of pottery such 
as the old earthenware jug, pitcher, and 
sugar bowl illustrated below. The edges 
of the individual pieces of paper are then 
outlined either in black paint or gold, 
and the whole is shellacked and allowed 
to dry. —P. H. 


Old pieces of earthenware 
richly decorated with the 
linings of fancy envelopes 
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general method to be used in receiving his new 
1932 American broadcast experiments 


By George H. Waltz, Jr. 


res IGHT-PIECE jazz bands 

and outdoor events will 

be seen as well as heard 

in American homes when 
I complete my plans to broad- 
cast television programs from 
station WMCA in New York 
City.” This is what John Logie Baird, 
famous Scottish television expert, told me 
the other day when I visited him during 
his stay in New York. 

I was amazed when he spoke of the 
detail obtained in English television 
experiments and outlined his plans to 
broadcast in America—held up only tem- 
porarily pending the issuance of a Govern- 
ment license. As he described the appara- 
tus he used in televising plays and the finish 
of the last English Derby at Epsom Downs 
—a duplicate of which is being installed 
at station WMCA—TI realized that if I 
were to take advantage of these superior 
programs I should have to know what 
differences in the English apparatus and 
methods of transmission and reception 
made such detail possible. 

Here I was sitting in the same room 
with one of television’s greatest experi- 
menters, free to ask any questions that 
came to my mind. In arranging this 
meeting, Don Marshall, who had helped 
me build my own receiver as described in 
the preceding seven articles in this series, 
had again added a valuable episode to my 
television experiences. 





Mr. Baird and one of 
his television devel- 
opments—a receiver 
that reproduces the 
television images in 
stereoscopic relief 


‘Television Scanning 
YNCATOMLRZINE 


BY THE BAIRD SYSTEM 


JoHN Lociet Batrp, the inventor, explains the 


“Does the English system of scanning 
differ greatly from the American method?” 
I asked Mr. Baird when the opportunity 
to interrupt presented itself. 

“In theory, no,” Mr. Baird replied, “but 
in practice, yes. In England, while we 
also use the ordinary disk, we have found 
that thirty square holes arranged in the 
scanning spiral are sufficient. In America 
you use twenty pictures a second, and in 
England we present but twelve and one 
half in the same time. Also, we view 
the image at the side of the disk rather 
than at the top as is the practice in sys- 
tems used in America.” 

“In your system then, you scan the 
image vertically rather than horizontally. 
Is there any advantage in doing this?” I 
asked, eager to learn the details. 

“Yes. The human eye, through train- 
ing, is fairly well accustomed to follow- 
ing horizontal movements and for this 
reason any deficiencies in the horizontally 
scanned image are more noticeable. With 
vertical scanning,” Mr. Baird pointed out, 
“the combination of the vertical scanning 
and natural horizontal eye movements 
tend to give a smoother, more blended 
television image.” 

“In other words,” I sug- 
gested, “you scan from bot- 
tom to top and from right 
to left in your system in- 
stead of from left to right 
and from top to bottom as 
we do in this country?” 
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The “cogged wheel” synchronizing de- 
vice used on the Baird receivers. 


diagrammatic sketch showing how the 
mechanism is connected is given above 





“That is right. Of course,’ Mr. Baird 
continued, “we also make use of what is 
known as ‘graduated exploration.’ With 
this, the transmitting disk is supplied with 
three rectangular holes at the beginning 
and end of the spiral while the remainder 
of the holes are square. These rectangular 
holes, as you can no doubt readily see, 
give the effect of concentrating the detail 
where it is most useful and make it pos- 
sible for us to obtain greater detail under 
the limitations of the wave band avail- 
able. In America, experts seem contented 
with the round scanning hole, but in Eng- 
land, through experience, we have found 
that the square shape is better.” 

“Will you use your own system when 
broadcasting television in this country?” 
I asked, remembering what had been said 
regarding American broadcasts over sta- 
tion WMCA. 


*47ES. Of course,” Mr. Baird added, 

“we will alter our methods and 
equipment sufficiently to conform to the 
sixty-line scanning and twenty pictures a 
second which have been adapted as more 
or less standard in this country.” 

Hoping to get some advice regarding 
the design of a television receiver for 
the American amateur, I next asked Mr. 
Baird what he considered to be the best 
combination of radio-frequency and resist- 
ance coupled amplifier stages. 

“To begin with,” Mr. Baird replied, 
“excessive regeneration in television is 
entirely undesirable, as you no 
doubt already know. As to the 
number of radio-frequency stages 
to be used, that is a question gov- 
erned almost entirely by the rela- 
tive locations of the receiver and 
transmitter. The logical procedure 
is to try one, then two, and per- 
haps three stages, retaining the 
arrangement which gives the best 
results for the case in hand. The 
resistance coupled amplifier should 
have at least three stages.” 

“Are the televisors now in use 
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IMAGE 


60 ROUND HOLES IN 
(670 5) 


SCANNING SPIRAL 
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— SCANNING DISK 


1200 
RPM. 





AMERICAN SCANNING 
IMAGE VIEWED AT TOP OF DISK 
|MAGE 6 UNITS WIDE AND 
5 UNITS HIGH 
(CLOCKWISE ROTATION) 


BLACK STRIP (EQUAL IN 
WIDTH TO ONE HOLE IN 


SCANNING DISK) 30 SQUARE HOLES 
\— IN SCANNING SPIRAL. 
! \ 
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daylight. This projection apparatus, 
which makes use of the mirror drum 
and a modulated arc, is to be offered 
to the public soon.” 

“The big problem which confronts 
the amateur in this country,” I 
explained, remembering my own 
experiences, “is to obtain perfect 
synchronism between the receiving 
and transmitting disks. How do you 
effect synchronization in England? 
Do you use the device sometimes 
referred to as the ‘phonic motor’?” 

“Not exactly. Our synchronizer,” 
Mr. Baird explained, “makes no 
pretense to be anything in the 
nature of a driving force, but is 
merely a correcting device operated 
by the brief impulse caused by the 
black line which divides one image 
in the series from another.” 

“What black line are you refer- 
ring to?” I asked, puzzled. 

“In England at the transmitting 
end,” Mr. Baird explained, “a gate 
or mask is used to cut down the 
picture area in such a way that one 
hole leaves the area a moment 








Sketches showing clearly the basic differences be- 
tween the Baird and the American scanning systems 


in England of the so-called ‘peephole’ 
variety or are projection sets used that 
give a large image which can be viewed 
by a group of people in a well-lighted 
room?” I asked. 

“At the present time amateurs in Eng- 
land use the ‘peephole’ set and obtain 
an image about one and one half inches 
square with a twenty inch diameter disk. 
In our laboratory, however, we have a 
projection set which gives a large image 
on a screen and can be used in broad 


before another appears. In other 
words, the width of the gate is 
less than the distance between any 
two adjacent scanning holes, thus serving 
to form a black unilluminated strip at the 
top of the received image. It is this strip 
which forms three hundred and seventy 
five definite impulses a second, and it is 
these impulses which we impress upon 
the synchronizing device. This consists of 
a small toothed wheel attached to. the 
shaft of the driving motor and revolved 
between the poles of an electro-magnet.” 
“TIsn’t that quite like the ‘phonic motor’ 
arrangement?” I suggested. 


CONVERTED SCOOTER GIVES FUN ON ICE 


' ' TITH its wheels replaced by a long 
steel runner, an ordinary toy 
scooter will afford plenty of fun 

on the ice both for those who skate and 

those who don’t, not to speak of the 
spectators. It will also travel well on icy 
sidewalks or pavements and even on hard- 
packed snow. High speed can be attained 
and, after a little practice, figure scooter- 
ing can be done, especially if the runner 
is made rocker shape toward the ends. 

Steering is accomplished by turning the 

handlebar, which bends the runner, and 

also by shifting your weight after the 
manner of a skater. 

First, remove the wheels from the 
scooter. Then prepare two metal clamps 
or holders for attaching the blade to the 
scooter framework. Each of these con- 
sists of one central piece of cold-rolled 
steel 14 by 2 by 334 in. and two side- 
pieces @ by 2 by 434 in. (unless the de- 
sign of the scooter is such as to make it 
advisable to have them longer). The three 
Pieces in each set are held together and 
drilled as shown with one hole for the 
scooter axle (usually %4-in.) another %-in. 
hole for a bolt, and four %-in. holes for 
rivets. 

Cut and shape four wooden side plates 
from 34 in. thick hardwood and two filler 
blocks to go between each pair above the 
steel pieces, as illustrated. Bore the 
wooden side plates for the axle and bolt 
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holes and gouge indentations at the points 7, 


where the rivet heads will come. Hack- 
saw and file the runner to shape from a 
piece of cold-rolled steel 4% by 2 in. by 
about 3 ft. 9 in. Drill it to suit the rivet 
holes at the bottom of the metal clamp- 
ing pieces which are to hold the runner 
in place. 
Assemble the metal parts as 

shown and bolt on the wooden - 


side plates. Secure the filler blocks we 


in place with finishing nails. Then 


attach the runner blocks to the ~—< a 


scooter by slipping the axles 
through the axle holes and setting 
the nuts up fairly tight. Paint the 
blocks a color to match the re- 
mainder of the scooter.—JACK 
HAzzArD. 
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How the clamps for holding the steel runner 
are made and fastened to the scooter frame 


“Not exactly,” was the reply. “The 
phonic motor is merely a simple form of 
synchronous motor, operated by an ampli- 
fied portion of the television signal. No 
amplifiers are needed with our automatic 
synchronizer, and its action is similar 
to that of a brake applied to the driving 
motor shaft. In use, the driving motor is 
set to revolve in excess of the desired 
speed, and the action of the synchronizer 
slows it down just enough to hold the 
picture steady for long periods.” 

Eager to learn more about the interest 
the English public had in television, I 
asked Mr. Baird how many television 
amateurs had receivers in England. 

“From the impressions I have obtained 
so far in my visit, I should say that there 
was more interest in this country,” Mr. 
Baird replied. “At the present time there 
are about eight thousand television receiv- 
ers in England.” 

“Do you use scenery, properties, and 
make-up in your broadcasts?” I asked. 

“Yes. With the clarity we obtain in 
our transmissions,’ Mr. Baird related, 
‘“‘we have found it necessary to make use 
of all three. In one broadcast not so long 
ago, a play was being given. As the four 
players went through their lines, they 
reached a point where port wine was to 
be served. Not having a bottle of port 
handy at the studio, we substituted a 
bottle bearing the label of a famous brand 
of champagne. No sooner had the play 
ended than one amateur called us on the 
phone asking that we be more particular 
as to the detail of the properties used. 
This. observer had been able to recognize 
the bottle.” 


Another article on television by Mr. Waltz 
is scheduled for publication next month, 





Nonskaters as well as 
— skaters can venture on 
the ice with a scooter 


APPLYING TRANSFERS 


WHEN decorative transfers or decalco- 
mania designs have to be applied on wood- 
work, furniture, and novelties of any kind, 
it helps a good deal to use an electric iron 
which has been allowed to reach a gentle 
heat. Thin blotting paper should be placed 
over the transfer. The warmth dries the 
cement quickly, and the edges do not tend 
to curl away from the wood.—kK. L. J. 
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EDWIN M. LOVE ¢e//s how to construct the body of our new 





I HOSE who are-build- 


ing our “Buffalo Bill” Cody coach 
model are now ready to begin work 
on the body. Other readers who would 
like to construct this picturesque little 
model, but who missed the first article on 
the undercarriage (P.S.M., Jan. ’31, p. 73), 
can catch up without difficulty by sending 
seventy-five cents for PoPULAR SCIENCE 
MonTHLY Blueprints Nos. 144, 145, and 
146 (see page 107). These contain full 
size drawings of all parts. 

The body, open sided as it is, does not 
require nearly as much work as an in- 
closed coach, yet its proportions are such 
that it is as beautifully decorative as 
many a more pretentious and elaborate 
cab. All unfamiliar names of parts used 
in the following instructions 
can be identified at a glance 
by referring to the drawings 
on Blueprint No. 145. 

TOP. Shape a pine block 
¥ by 6%e in., and hollow the 
underside full length. A dado 
saw is excellent for this work, 
but the depth of cut must be 
reduced at the edge to allow 
for the rounded corner. Rab- 
bet the sides for the curtain 
beads. Round the upper cor- 
ners, sand, and glue muslin 
on the underside, painting the 
cloth red. 

ENDS. Bandsaw from %- 
in. (or thicker) pine. Notch the edges for 
the side boards and seat ends, and the 
fore end for holding the back edges of 
the wooden boot sides below the driver’s 
seat. Smooth, and line the rear end with 
muslin, painting it red. 

FLOOR. Note the lengthwise section 
(Blueprint No. 145). The fore slope, 
after assembly, is a continuation of the 
fore end; but the hind slope is at the seat 
front, giving floor clearance over the hind 
axle. Use hardwood for the parts. The 
ends are the width of the sunken floor 
plus the width of the two sills. Glue the 
slopes to the end floors, holding the latter 
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Here is a coach model 
that has the real color 
and feeling of the Wild 
West. It is an exact 
miniature of an open 
“mud wagon” driven by 
Cody between the towns 
of Leavenworth, Kans., 
and North Platte, Neb. 


fog 


— 


in a vise while driving the pins. To avoid 
splitting, drill holes with needles smaller 
than the pins. Then clamp the center floor 
and attach the end parts. Add the bed side 
boards, gluing the sills to their upper edges. 

Sideboards: These are convex in sec- 
tion and extend the full length of the body, 
including the wooden boot sides. Glue the 
lower edge to the bed sides, drill, and drive 
in pins. Cut off these inside, leaving 
enough to rivet slightly. 

Runners: Attach the irons to the wood- 
en runners, and make the brackets, which 
are pinned into the sideboards. The dis- 
tance between the two runners is regulated 






oO . this view note the 


seat trough and three 
side-curtain hooks, the 
latter being optional 


ody Coach 
MODEL 


A Picturesque 


Miniature of 


Buffalo Bill’s 
Famous Old 
Wells Fargo 
*“Mud Wagon” 





Driving in a brad to serve as the 
post for supporting a wire seat 
rail, which is then soldered to it 


by the thorough-brace shackles on 
the carriage. 

BOOT FLOORS. Hind: The 
four cleats carry half-hinges of 
sheet metal folded around No. 18 
wire. The long end cleat has hooks 
made of pins set diagonally through 
the ends. 

Buckles: Bend a _ rectangular 
loop in a pin. Cut a 1/32 by \% in. strip 
of leather, using for a tongue a pin with 
the head crushed flat sidewise with pliers. 
Fold the leather under, inclosing the back 
end of the loop, and glue, pressing flat. 
Trim to length, fasten a narrow leather 
clasp around behind the buckle with the 
ends glued behind, and cut the tongue to 
length. Glue the leather to the floor, and 
“bolt” with a pin cut off flush with the 
inside of the floor. To simplify the boot 
floor, if desired, make it of wood as thick 
as the floor and cleats combined, and 
omit the buckles. 

Fore: Cut the cleats to a sharper curve 
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This is how the body looks from the 
underside. Complete constructional 
details are given in our coach model 
Blueprints Nos. 144, 145, and 146 


than drawn, so that the pressure 
of the floor, as it is shaped by 
them, will spring them to the 
proper profile. Dampen the under- 
side of the floor with water to 
warp it (the grain runs crosswise) 
and glue and bolt while wet. Make 
the dashboard as a separate piece, 
and after placing it add the hori- 
zontal foot rest with the three tri- 
angular brackets. Do not forget 
the two half-hinges or the hooks. 

Wooden Sides: These may be 
made of cardboard or metal. Glue 
on the front posts and bristol- 
board cleats. 

DRIVER’S SEAT. Note the 


The method to use in assembling the hind 
boot straps. 
to their heads, cut off, and then bent over 





The pins are pulled through 





rabbeted ends and front edge. 
Add the trough front and glue and 
pin the seat to the fore end, which 
is then lined with muslin and 
painted. ; 

ASSEMBLY. Shape the top 
ends to receive the upper edges 
of the body ends, attach the lat- 


ter, and add the bed. Brace the fixe 


body temporarily, and attach the 
side boards. Glue the bristol-board 


beads to the sideboards. Glue the he 


rear edges of the boot sides into ; 
the fore-end notches, and the tops 
into the seat-end rabbets, while 
the projecting posts lap behind the 
sideboard ends. Fill out the body- 
end edges over the boot sides with 
thin wood. Shape the seat ends 
and their cleats, and attach, keep- 
ing the solid ends flush with the 
sideboards and the inner ends pro- 
jecting beyond almost to their 








How the hind boot sides are at- 
tached with small silver chains 
obtained from a ten-cent store 











The assembled boot cover. 
Do not allow these photos 
to deceive you as to the 
size of the model. It is 
really a small and simple 
one—6 in. wide, 8% in. 
; high, and 21 in. long in- 
% ' cluding the two horses 


The top ventilators for 
the lamps are turned by 
screwing a block on the 
faceplate, making a hole, 
and pushing in the stock 


end brackets, being 
bolted to the runners 
and bent down outside. 








thickness. 

Posts: Note the curved sides, and the 
upper ends notched into the top. The 
lower ends notch over the sideboards and 
seat ends, lapping inside; and while the 
center posts are vertical, the others flare 
outward toward the bottom. 

Braces: The upper ends enter the body- 
end notches and fold over front and back, 
being bolted there with pins. Notch the 
seat posts halfway for the irons, filling in 
above with composition wood. The lower 
ends are bent inward at right angles at 
the cleat, resting on triangular blocks 
through which they are bolted to the 
cleats. The strap braces are continued as 
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brace rods glued inside the sideboards. 

Other Irons: Glue cardboard irons over 
the lower ends of the posts. The top is 
protected with thirteen cardboard strips. 
The rear end has three strips full height, 
with two shorter metal strips that bend 
into hinges at the bottoms. The upper 
ends bend over the curtain rod after the 
canvas cover is placed. Notice the thor- 
ough-brace clips, pushed through notches 
in the wooden runners and bent into in- 
verted “U’s”, and the rub irons, made by 
folding sheet metal halfway back on it- 
self. Add the bottom straps and hinges. 
The ends of the tie straps clasp over the 


LAMPS. Top and 
Bottom: These are wood. Sides: Glue cel- 
luloid over the lights to represent glass, 
and lap the ends full width. Gild the in- 
sides of the tops and bottoms before in- 
serting, and glue tin foil reflectors to the 
cardboard. Brackets: These are metal. 
RAILINGS. Top: Use brads for the 
posts, and solder the wires to them. Seat: 
The ends of the side rails are glued in 
holes, the cardboard shanks being added. 
In the next article the boot equipment, 
steps, seats, curtains, hind boot cover, 
and painting will be described, together 
with directions for carving horses, making 
harness, and mounting the model. 
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ALL WHO WORK ON CARS 


Fig. 5. Blacksmith’s clip 
tongs can be used on car 


N COLD weather, the wooden rim of 

a steering wheel may get so cold it 

will chill the hands when first 

grasped. Modern steering wheels, 
however, are rimmed with a molded com- 
position that is a far better conductor 
of heat than is wood, Chilly fingers caused 
by modern steering wheels can be pre- 
vented by wrapping the wheel rim with 
a layer of wool as shown in Fig. 1. Wool 
Army puttees are suitable for the purpose. 
The winding must be tight and the ends 
of the puttees should be cemented firmly 
to the wheel. 


START HERE 





WOOL 


) METHOD OF 
WRAPPING 


Fig. 1. Wrapping the steering wheel with 
wool protects the fingers from its chilling rim 


Missing at High Speed 


AS A CAR gets older, joints in the 
frame and motor mounting loosen 
and this often 

causes queer trou- | = 

bles with the igni- > BOLT wad 
tion system. A = 
motor may, for 
example, hit even- 
ly on all cylinders 
at low speeds but 
develop a bad miss 
at high speed. 












LAMP CORD 
“JOR SIMILAR 


. . BOLT ON CONNECTION 
Often this miss | Frame » 
can be eliminated | °F CAR 


by connecting a 
wire from the me- 
tallic part of the 
ignition head to 
the nearest point 
on the frame, as 











Fig. 2. Wire from igni- 
tion head to car frame 
stops motor’s missing 


BREAK IN TIRE 


GIGala 


= 
ae WIRE STAPLES. 















——n , eZ 
OF STAPLES ae zap ENDS 


Fig. 3. Holes cut by bottles in good tires can 
be mended by stapling the cut edges together 
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shown in Fig. 2. Some- 
times, however, it is more 
effective to run a flexible 
wire from a _ convenient 
bolt on the crank case to 
the frame of the motor. 
vyve 

A Cut Tire 

CCASIONALLY a tire 

is badly cut by a 
broken bottle or piece of 
metal long before the cas- 
ing is worn out. Figure 3 
shows a way to hold the 
cut together and prevent 
undue wear on the blow- 
out shoe. Use wire staples 
as indicated to draw the 
edges of the cut together. 
The ends of the staples 
should be clamped tight- 
















ly against the outside sur- 





face of the shoe. Even if 
they are in such position that they become 
worn away, the air pressure will still 
hold the staples in place. Sketch in lower 
left-hand corner of page shows the idea. 


New ‘Tire Tool 
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Fig. 4. A hook on a short iron catches spoke 
and helps in getting tire off sticking rim 


















N THEORY, it is an easy job to remove 

a tire from a rim, but often the tire is 
stiff and hard to spring. Figure 4 shows 
a tool that will help. An extra short iron 
is fitted at the hand end with a hook- 
shaped bolt passed through a hole and 
held loosely in place with a nut, the end 
of the bolt being riveted over. The tire 
is first started with a regu- 
lar iron and then held as 
shown with the special tool 
while an additional section 
is jacked off. 


A Clip Tong 


HE modern auto me- 
chanic can take a tip 
from the old-time black- 
smith. The blacksmith’s 
clip tong, shown in use in 
Fig. 5, is one example. The 





CLOTH TOP 








CENTER BOW 








WIN A #10 PRIZE 


Each month we award $10 for 
the best idea sent in for motor- 
ists. This month’s prize goes to 
Edward E. Leinen, Rochester, 
N. Y. (Fig. 6). Contributions are 
requested from auto mechanics 
and if published will be paid for. 











handle end is given a short right-angle 
bend. The drawing shows how the clip 
tong is used to pull into line a shackle 
clip. A powerful pull can be exerted with 


little effort by means of this tool. 


Your Bach Curtain 


PNSTEAD of the sloppy appearance of 
. a rolled back curtain, the arrangement 
shown in Fig. 6 provides a neat way to 
support the curtain flat against the under- 
side of the top. It also provides a place 
to store robe, blanket, or heavy coat 
when the back curtain is down. 


LONG STRAPS USED AS 
A LUGGAGE CARRIER 


FLAP. 





—-_. 







— > BUCKLES 


BACK CURTAIN 
(DOWN) 









-BACK BOW 








handle ends of ordinary 
tongs are altered by cutting 
one a half inch shorter, 
flattening a trifle, and form- 
ing the end to a shallow 
crotch shape. The other 





BACK CURTAIN UP AND 
SUPPORTED ON LONG STRAPS 





FLAP 


Fig. 6. Drawing shows how back curtain can be supported 
flat against car’s top and rack also used to carry a robe 
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‘COUGH, you chump . . 


| it’s all your own fault” . 








Now millions prevent colds by 


twice-a-day Lasterzne Gargle 


6 6* reduction shown in tests 


Now people are beginning to realize 
that if they have a cold they have only 
themselves to blame. 

They are learning that ordinary colds 
can frequently be prevented . . . their 
number often reduced 50% and some- 
times 66%. One cold a year instead of 
three. 


Twice-a-day Gargle Does It 


Wise eating, moderate exercise, ample 
rest are half the battle in warding off 
colds. The other half is the systematic 
twice-a-day gargle with Listerine, the 
safe antiseptic. 

For Listerine, by scientific tests, is re- 
vealed as a splendid aid in preventing 
colds and reducing their severity and 
duration. Never have its swift germ- 
killing power and safe healing action 
been so clearly disclosed. Below is a 
brief outline of one of the many tests 
and its results. 


1932 


One-half as many Colds 


204 persons in normal health were 
under medical observation for a period 
of one month to four-and-a-half months. 
One-third of them did not gargle with 
Listerine. One-third gargled twice a day. 
One-third gargled five times a day. 


Now, note these results: 


Those who gargled with Listerine 
twice a day had from 50% to 66% fewer 
colds than those who did not 
gargle with Listerine. 


Colds 4 as Severe 


When Listerine users did con- 
tract colds, they were one-fourth 
as severe and lasted only one- 
third as long as the colds con- 





tracted by those who did not use Lis- 
terine. Those who gargled five times a 
day showed even greater resistance to 
infection. 


Safety is Answer 


Only a mouth wash combining the fac- 
tors of swift, germicidal effect and safe, 
healing action could accomplish such 
results. Physicians tell us that mouth 
washes so harsh they must be diluted 
before they dare be used, may, and often 
do, cause irritation through which germs 
usually enter the body. Lambert Phar- 
macal Co., St. Louis, Missouri. 


Tried it? 


ST#eaeine 


RU B 


a NEW SALVE for the quicker 
relief of coughs and irritation 


Listerine... effective because SAFE! 
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SHOP PRESS uses Jack for Power 


A SERVICEABLE press for the shop may be made at a 
fraction of the cost of a new one by using a jack with 
a heavy steel screw to provide the pressure. The up- 
rights for the frame are of 8-in. channel steel, with a 
number of 34-in. holes drilled in the flanges. The frame- 
work at the floor is of similar material. It must be 
strongly riveted or bolted to the uprights and provided 
with additional bracing, if necessary. The four main 
longitudinal members are of 1 by 8 in. steel bolted to 
each edge of the vertical channels; and the lower pair, 
on which the work is placed, may be moved up or down 
by means of bolts passing through the holes already 
mentioned. The base of the jack is welded to a 12 by 16 
in. section of 1 in. thick plate, flanged at each edge. 
This is inverted on top of the upper frame members 
and attached by four 34-in. bolts to a pair of 1 by 4 in. 
clamps, flanged at the ends and placed under the upper 
frame members. By loosening these bolts, the jack 
may be moved along to any place on the frame, which 
is made wide enough to admit an automobile axle for 
straightening. Short channels are placed across the ad- 
justable members on which to lay the work. The screw 
is turned by means of a long bar—JosepH C. CoyLe. 


CLAMP GRIPS END OF LONG 
WORK TO BE DRILLED 


IN DRILLING holes in the flange of sections of pipe 
or other long castings, it is often impossible, because 
of the length of the work, to locate it on the bed of the 
drill press. In such cases the work 
may be placed on the floor or 
other substantial base and the 
upper end clamped to the edge of 
the machine table for drilling. For 
this purpose a semicircular clamp 
of 1 by 1% in. steel can be used 
to advantage, as illustrated at the 
right. It is hinged at each end by 
means of a bolt to a section of 1- 
in. plate, which is rounded or 
otherwise shaped at its outer end 
to fit the work and is bolted to 
the bed of the machine. Of course, 
the usual care must be taken to 
get the work lined up with the 
axis of the press.—C. J. L. 

















2% +.002 DIA 
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INDEPENDENT 
4-JAW CHUCK 





A typical bushing (A); how the split ring is shoul- 
dered (B) and marked (C); and the final set-up (D) 
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BusHINGs are often held in the 
jaws of a chuck while being turned 
or bored, but they are very likely 
to be warped out of shape, especially 
if of bronze. Where only a few are 
needed, it is, of course, impractical 
to make any special device for hold- 
ing them, but for machining twenty 
or more it pays to prepare a split 
ring to hold them, as illustrated at 
D. Suppose 100 bronze bushings 
are to be machined all over as 
shown at A. First grip each bushing 
in the universal chuck and turn 
and face the collars accurately, be- 
cause the collars are later to be held 
in the split ring. Then pick out 
from the scrap heap a cast-iron ring, 
approximately 4 in. in diameter and 
1 in. long. Chuck this and turn to 
3% in. diameter, leaving a ™%-in. 
shoulder with a small recess as 
shown at B. Rough-bore to 2% in. 
Now remove the universal chuck 








































Drawing made from 
a photo of a press 
that has given good 
service in a busy 
Denver, Colo., shop 


REDUCING THE BREAKAGE 
OF SMALL DRILLS 


WHEN a portable electric drill is used 
for deep holes of very small diameter, 
start with a short drill and drill as deep 
as it will go. Then mount a longer drill 
of the same diameter, and, if necessary, 
change again to a still longer drill. The 
first drill, being short, is not likely to 
buckle, and the succeeding drills are well 


‘supported by the hole already drilled. 


Broken drills can be reclaimed to make 
the short ones—JoHN E. HyLer. 


HOLDER FOR MACHINING BUSHINGS 


and put on the independent four-jawed 
chuck. Grip the ring by the turned por- 
tions and true up until the bored hole is 
running dead true. Face the ring and bore 
a scant % in. deep and 2% plus .002 in. 
in diameter to receive the bushing collars. 
This leaves a shoulder against which the 
bushing collars are pressed. Mark one 
chuck jaw and the face of the ring in 
line as shown at C. Split the ring with a 
hack saw close to the marked jaw and file 
all burrs carefully from the saw cut. 
Loosen the marked jaw slightly, place the 
first bushing, tighten the jaw, and pro- 
ceed to machine the work in the regula- 
tion manner. Loosen only the marked 
jaw to put in and take out work. A sec- 
tional view of the ring with the bushing 
and chuck is shown at D. The whole idea 
is to insure uniform pressure on the bush- 
ing collar instead of in spots as when the 
chuck jaws alone are used. Besides, the 
ring insures the perfect alignment of each 
bushing.—A. S. 
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New... Ingenious 
Starrett Tools 


There are seven of them...and every one hits the bullseye. 
Look them over...you will find that there’s a genuine need 
for each one. Like all the Starrett Tools you already know, they 


are designed to make your work easier or more accurate ...or both. 
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Micrometer No. 203-F — 
Friction stop is placed 
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Micrometer No. 230-X — 
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BIG-WHEELED CART FOR WELDING TANKS 


Because of the large size of the wheels, 
this carrier for welding tanks is especially 
convenient, besides being light and strong. 
The wheels are 36 in. in diameter, have a 
2-in. tread, and are carried on a 1-in. axle. 
The large diameter serves a two-fold pur- 
pose: First, the center of gravity is kept 
high, so that when the tanks are horizontal 
the carriage is in almost perfect balance, 
and a minimum of exertion is required to 
upend the tanks for use. Second, any 
obstruction on the shop floor is more easily 
surmounted by the large wheels when the 
tanks are being moved from one welding 
job to another. These 
particular wheels were 
salvaged from an old 
concrete cart, but any 
wheels of large diam- 
eter would be satis- 
factory if it is remem- 
bered, in centering the 
axle, that the treads 
of the wheels should 
be about 3 in. from 
the ground when the 
tanks are upended for 
use. The center should 
be located before the 
gusset plates are at- ~ 
tached. Then, when 
the hose is placed on 
the hooks, the whole 
carriage is in excel- 
lent balance. As the 
tanks are extremely heavy, this feature 
is most desirable. The stock required is as 
follows: Frame—2 angles 3/16 by 1 by 1 
by 58 in.; 3 angles 3/16 by 1 by 1 by 24 
in.; 1 pipe for handle % by 24 in.; 2 gus- 
set plates 3 by 32 in., punched for shaft 
10 in. from end. Base—2 angles 3/16 by 
1 by 1 by 12 in.; 2 straps 36 by 2 by 24 in.; 
2 braces 4 by 1 by 21 in.; 2 hose holders 
made by bending % by 12 in. rods to a 
hook shape; 1 pair wheels 36 in. diameter, 
2-in. face, and with a 1-in. shaft of the 
proper length. 

The frame is welded up and the base 
attached. It is then upended, and wheels 
centered, and the center moved back 3 in. 
when the gusset plate is attached to the 
frame.—H. CALDWELL. 


SPRAYING OIL ON SCREW MACHINE WORK 


IT Is sometimes a 
problem to feed the 
oil on very rapid work 
being turned out by 
screw machines and 
automatics. This is 
especially true where 
several operations are 
being performed at 
once. Recently I uti- 
lized a _broad-spray 
garden hose attach- 


PLUG TO DIVIDE 
STREAM 
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Old Bill Says.. 


HE proper way to mount a dia- 

mond is to have the shaft set in 
the base block or holder at a slight 
angle. When dressing a wheel, set 
the base block so that the shaft is 
inclined in the 
same direction as 
the travel of the 
wheel. 



















When it is nec- 
essary to give a 
hole a flat bot- 
tom, look around 
for an old drill 
before you square 
up the end of a 


If the wheels are carefully good one. 


placed, the cart will be in 
good balance when in the ° 
horizontal position. In the To _ Spring a 
illustration above, the cart draw-in chuck 
is practically in equilibrium out of true in 
order to accommodate odd sizes of 
stock is extremely poor practice. 





‘AL! 





As a safety measure before using 
a tool-post grinder, see that it is 
not overspeeded for the diameter 
of the wheel you intend to use. 


The cart in position at the 
job. The wheels should be 
attached so the treads are 
3 in. from the ground when 
the cart is upended for use 


A good machinist takes care never 
to damage the center hole of any 
, * “ . 
wouns FSS 5 SMO) 5 tool with a taper shank. 
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Drawings showing the construction of the 
cart. The frame is assembled by welding 
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BROAD-SPRAY GARDEN 
HOSE ATTACHMENT 





LATHE CHIP GUARD MADE 
FROM TEA STRAINER 


AN EFFICIENT protector from flying 
chips can be made by the method illus- 
trated in the accompanying drawing from 
an ordinary tea strainer and such odds 
and ends as may be found lying around 
almost any shop. In addition to the few 
parts to be made and the tea strainer, it 























ment while using the 
double tool post set- — 





is necessary to have % by % in. pipe 





bushing, two BX clamp bushings, a suit- 





up with box tool and ( 





able length of BX, a spring 3 in. long, and 
a cotter pin. The protector can be moved 





die. The spraying at- 
tachment was plugged 
in the center with a 
small piece of brass 
to divide the stream. 
—ALLAN B. SHaAw. 
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How a broad-spray garden hose attachment can be used when it is 
necessary to supply several automatic lathe operations with oil 


easily on and off the work, yet it is a sub- 
stantial guard against being burned or 
otherwise seriously injured by stray chips. 
In use, set the guard well over the point 
of the tool—TuHomas E. McGAvucHeEY. 
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BRONZE POWDER BRINGS 
OUT GRAIN OF OAK 


F YOU are tired of the various conven- 

. tional finishes for oak, chestnut, or any 
other open-grained wood, try the follow- 
ing process: First, sandpaper the surface 
and dust thoroughly to clean the pores. 
Then apply, preferably with a spray gun, 
one or more well-thinned coats of lacquer 
of an appropriate color. When this is dry, 
go over it lightly with worn or very fine 
sandpaper, and dust again. Mix a quantity 
of bronze powder with turpentine and, 
using a rag or tuft of waste, rub this mix- 
ture well into the pores of the wood, but 
take care that none adheres to the other 
parts of the surface. After twenty-four 
hours, apply a coat or two of furniture 
wax.—ERVIN WALTERS. 


EXTRA GLASS IMPROVES 
COLD NORTH WINDOWS 


"THE cold air from frozen windowpanes 
on the north side of a house can 
be kept away by putting an extra pane 
of glass on the inside of the sash as shown, 
provided there is a sufficient shoulder for 
the glass to rest against. The only cost is 
for the glass and a good grade of com- 
position wood paste which is used instead 
of putty. The plastic material can be had 
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WOOD PASTE 
COMPOSITION 


The extra lights of glass are fitted on the 
inside of the sash and held with wood paste 


in different colors and also can be painted. 
If by chance there is a plant near by 
which does photo-engraving, the glass can 
be bought at very low cost in sizes 8 by 
10, 10 by 12, 11 by 14, and 14 by 17; and, 
of course, it may be easily cut to the 
exact size wanted. Have the glass 1/16 in. 
smaller than the opening it is to fit in. 
Apply the wood composition about % in. 
thick and work fast, as it dries very quick- 
ly. Be sure the glass is clean before put- 
ting it in place—JOHN J. DE VINK. 
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THE 2 INGRAM BARBERS ¢ TERRY TUBE OR JERRY JAR 


X the grand old Greek who lived in 
a tub ever tried Ingram’s he’d have 
founded the Getta Betta Shave Society 
and acknowledged that here was the 
one best shaving cream! 

For Ingram’s is honey to the cheek 
aad death to the whiskers. It’s 


cool! Cool!! COOL!!! 


—as the snows of Olympus! 

Ingram’s is packaged in the handy- 
squeezing tube and the economical old 
blue jar. Both are crammed to the 
cap with the coolest shaving soap 
that ever soothed a cheek and softened 
a whisker! 

For Ingram’s Shaving Cream has a 
formula that’s secret, different and ut- 
terly exclusive. It’s based on three special 


Shaving Cream 


IN TUBES 
OR JARS! 





ingredients, three elements that give 
the soothing effect of a shaving cream, 
a lotion, and a skin tonic in one! You 
put an end to those nasty little razor 
nicks that often make shaving a pain- 
ful chore. 

Hoist the cool blue-and-white colors 
of Ingram’s on your bathroom shelf 
today. Buy the jar or buy the tube—it 
doesn’t matter which. Or, if you want 
to be convinced before you buy, try 
ten cool Ingram shaves FREE! Clip the 
coupon for the shaves that 
cheer! They’re absolutely 
at our expense! 
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A MYSTIFYING 


Bottle Stopper 


and other hints for 
ship model makers 


By CAPT. E. ARMITAGE MCCANN 








To the uninitiated, the 
nonremovable stopper in 
this bottle is a puzzle, 
but is easy to assemble 
if you know the secret 


O MANY readers entered our ship- 
model-in-a-bottle contest last year 
and so much enthusiastic corre- 
spondence has since been received 

on this curious phase of model making 
that it will be of general interest to give 
some additional notes on two points upon 
which little has ever been published—the 
construction of trick stoppers and methods 
of putting sails on ships in bottles. 

If you wish to build a ship model in a 
bottle but missed the previous articles 
(P.S.M., Aug. ’30, p. 71; and Feb. ’31, p. 
112), all you need do is obtain our Blue- 
prints Nos. 121 and 122 (see page 107), 
which give complete information for 
building a bottle model of a clipper ship 
without sails. 

To take up first the making of a non- 
removable stopper, one of the best meth- 
ods has been worked out by LeRoy Van 
Tassel, of Genoa, Ohio, who made the 
puzzle shown in the uppermost photo- 
graph. His letter explaining the trick is 
so clear that I shall quote it: 


The main feature is a wooden plug or stop- 
per with a wooden pin passing through the 
inner end and a short piece of string running 
through both plug and pin. This looks like 
an impossible construction and is quite mys- 
tifying. It is an ideal way of plugging a bottle 
with a ship in it. The frame inside the bottle 
shown is there merely to make the puzzle 
look more complicated. 

Get a clear bottle of the shape shown or a 
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The diminutive Spanish galleon model 
shown above is receiving the finish- 
ing touches prior to being placed in 
an electric bulb. At left: How the 
string is used to pull the wedge into 
place in the nonremovable stopper 


round one which has a similar shoulder at 
almost right angles to the neck. Turn a 
wooden plug about 1/16 in. smaller than the 
opening and about 3 in. longer than the 
neck. Make the pin wedge shaped and also 
a tapering in width. Cut a hole for it in the 
plug so that it will slip in without hitting the 
bottle. It should fit the hole in the plug as 
accurately as possible. Put the pin in the 
hole and drill a small hole—not more than 
1/16 in.—through both. 

Twist a short piece of string quite tightly 
the way it was originally spun, catch it in the 
middle, bring the two ends together, and let 
it twist on itself. Measure from the loop end 
about twice the diameter of the plug, tie a 
knot, and cut the string. It should be large 
enough to fit the small hole fairly tight. Now 
take a piece of stout cord such as braided 


COMPLETED FRAME €= 
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BOTTLE IN SECTION SHEAVES 


If you wish to construct the entire puzzle, 
this is how the frame should be inserted 


fishline and thread it through the loop of the 
other cord as you would thread a needle, 
Draw the ends even and slip them through 
the small hole in the plug and pin, but do not 
pull the short string through. Next push out 
the pin and put pin and plug in the bottle, 
Lay the bottle on its side with the larger end 
of the hole in the plug down. If you have 
made the pin correctly, it will hang with the 
point up. Slowly pull the string and shake the 
bottle, drawing the pin into the hole. When 
the pin is in place, pull the short string through 
as far as the knot will allow and saw the line 
back and forth until you have cut through 
the loop. Pull the line out, leaving the short 
string extending through plug and pin to 
mystify all observers. 

Should you also wish to make a frame like 
the one shown, turn the three pieces, drop 
the bottom crosspiece in the bottle, shake 
around until the mortise faces up, loop a 
piece of magnet wire around the top end of 
the upright piece, let it down in the bottle, 
and holding the tenon over the mortise, force 
it in with a stick. Tie a string to one end of 
the top crosspiece and drop it into the bot- 
tle. Now cut one end of the stick to go into 
the mortise far enough to lift the piece but 
not far enough to keep the tenon in the 
upright member from entering the other 
side. Hold the upright in position, put the 
crosspiece over it, and press it down. Wrap 
the string around in the grooves with a piece 
of wire and tie it with a slip knot. All this is 
easier to do than to describe. 


To return now to the ship models, our 
original article said little about sails. 
Although the first and third prize winning 
ships in the contest had sails, it was not 
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on that account they were awarded the 
prizes. Incidentally, Harold T. Bodkin, 
of Chicago, Ill., the third prize winner, 
has since had two motion picture com- 
panies take moving pictures of his ship 
models; one of the leading photographic 
agencies made still pictures to release to 
the members of its syndicate; and one 
of the largest Chicago theaters made a 
one-man display of his models in the foyer 
for three weeks. Four of the five ships in 
this display either were constructed from 
PoPpULAR ScIENCE MoNTHLY plans or 
were adaptations of such plans. 

Mr. Bodkin makes his sails of tough 
tissue paper. When the model is com- 
pleted, he cuts these to fit the yards with 
some slack in the depth to allow for the 
belly. He glues them to the yards, and the 
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aah aie sails to the stays. These sails 
fold up easily for insertion into the bottle 
with the ship. Later on when the putty 
sea has hardened, he makes a hook of 
steel wire long enough to reach the model 
from the outside. The hook end is about 
1 in. long. He dips the hook in boiling 
water and, starting with the mizzen sails, 
quickly inserts it between the mast and 
sail and pulls gently so as to iron a belly 
in the sail, using an up and down motion. 
He does about two sails at a time. Then 
he heats the hook until he can just touch 
it without burning himself and repeats 
the ironing process on the dampened sails, 
thus shaping them permanently to the 
bellied form desired. 


IHHARLES V. NIELSEN, of Hasbrouck 

Heights, N. J., the first prize winner, 
who makes the finest ship models in bottles 
that it has ever been my pleasure to see 
and is therefore able to sell them read- 
ily to discriminating collectors, uses a 
thin but high-grade window shade cloth 
for sails. On this material he draws fine 
lines to represent the sail cloths, and he 
rolls the sails gently between his fingers to 
get the belly. He uses liquid glue, which 
has been allowed to stand open until half 
dry, for attaching the sails. 

Some model makers cut the sails from 
thin, stiff paper before inserting the ship; 
then when the model is fixed in the bottle, 
glue them along where they are to lie on 
the yards and insert them one at a time, 
fixing them in position with wires. Others 
carve the sails from wood and insert them 
similarly. 

Some readers have been puzzled as to 
the best method of inserting the colored 
putty sea. Roll it into a thin “sausage,” 
lay this on a strip of paper so as not to 
soil the neck of the bottle, and, holding 
the putty in the bottle with a narrow 
wooden paddle, withdraw the paper. Then 
spread the putty in position. 

Not all ships are put in quart bottles. 
Some are made to stand upright in squat 
bottles, others to fill square bottles and 
large or small flasks. One illustration at 
the beginning of this article shows a tiny 
Spanish galleon with painted sails of cig- 
arette paper receiving its final touches 
before being inserted into an electric light 
bulb. A flashlight lamp is set in the bulb 
where the lamp filament is removed and 
is wired to batteries in the wooden base 
so that it will light up the model when a 
small switch is thrown. 


ELECTRIC BULB REMOVER 
FOR HIGH FIXTURES 


HE home owner who has to replace 

bulbs in out-of-reach electric fixtures 
placed on the ceilings of high-walled 
rooms will welcome this simple bulb 
remover. Obtain a long, stout pole of the 
type used for broom and mop handles 
and on one end fasten a rubber pocket 
made from half of an old automobile horn 
bulb or from the rubber head on a 
plumber’s force pump. To use the bulb 
remover, raise the pocket to the bulb, 
apply sufficient pressure to cause some 
friction between the pocket and bulb, and 
turn the pole to the left. Bulbs may be 
replaced by a reversal of the same proc- 
ess.—L. B. Rossins. 
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SPECIFICATIONS 
for Industrial Uses 
Tensile Strength 

1500 Ibs. per sq. inch 


Crushing point 
3000 to 4000 Ibs. per sq. in. 


Weight perCubicFoot . . 30lbs. 
Absorption,Fresh Water . . 30% 
Aieorption,OM . .. 2... 33% 


Hold upon small screws 
(White Pine at 100) . 143% 

Combustibility, inception 
(charring) . 400° to 500°F, 


BIG 48-PAGE BOOK 


OF FACTS 


We'll send you FREE—a 48- 
page, profusely illustrated 
book crammed full of facts 
about Plastic Wood and how to 
use this amazing preparation. 


PLASTIC WOOD 





comes in 9 colors 


If you’ve anything to mend around the 
house — a nick to hide, a hole to plug, 
a crack to fill up—Plastic Wood will 
do a better and quicker job than any- 
thing else you could use. It’s a remark- 
able preparation. Though it handles like 
soft putty it quickly hardens into wood— 
wood that outlasts natural wood—wood 
you can carve, paint, turnin a lathe— 
wood that holds screws and nails. 


If you want to model anything—an 
intricate pattern, a fanciful dragon, a 
ship, a picture frame or a pair of book- 
ends—discover how much better you 
can do it with Plastic Wood. Manual 
training teachers, pattern makers, ama- 
teur sculptors and tinkers who like to 
work with their hands get better results 
with this marvelous preparation. It’s 
easier to work with. Try it. 


BEWARE 
of Imitations 


Plastic Wood is one of the greatest dis- 
coveries of the age. And like all great 
discoveries it has many imitators. If 
you want the very best at no additional 
cost, refuse substitutes and DEMAND 
PLASTIC WOOD by name. It is sold 
in 9 colors by all paint, hardware and 
department stores. 


MAIL FOR FREE BOOK 


The A.S.BOYLECO., Dept. PS-2, Cincinnati, Ohio 
Send me—free—Big Book of Uses for Plastic Wood. 
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Sharpening Small Band Saws 


By Charles A. King 


OME craftsmen as a rule prefer 
to do their own saw filing, but 
often hesitate to undertake what 
appears to be as difficult a task 

as sharpening a band saw blade. It is, 
indeed, an awkward job to attempt to 
file a band saw in an ordinary hand saw 
vise, yet the work is comparatively easy 
if a special filing jig is made as shown in 
the accompanying illustrations. 

The base is a piece of pine 2 by 8 by 48 
in., dressed on four sides. Make two 
wheels A of pine or any easily worked 
wood, and two spindles B of maple or 
other hard wood; one wheel base C of 
pine, 44 by 2 by 6 in.; and another piece 
for the sliding base D, 34 by 2 by 30 in., by 
which the wheels may be adjusted to dif- 
ferent lengths of saws; also four pieces 
of pine 3% by 2 by 2 in. for the guides E, 
and two top pieces C!, 34 by 2 by 6 in. 
Fasten spindles B to pieces C and D with 
screws as shown, and fit piece D so it will 
slide freely. Make the cam F of hard wood 
and fasten loosely to the bed with a 2-in. 
No. 12 screw to hold slide D at any point 
to suit the length of the band saw. Place 
the wheels A on the spindles B 
without fastening them. 

The face vise jaw G and the 
back jaw H may be of any hard 
wood; be sure the inside surface 
and the top edge of each are 
straight. Bevel the top edge of 
each jaw as shown, glue smoothly 
a piece of tough wrapping paper 
about 3/16 in. wide inside the top 
edge of each jaw as at J, which 
will make the iron jaw linings G! 
and H! grip the saw tightly just 
below the teeth and hold it firmly 
with even pressure. 
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While pine or any other easily worked wood will serve for the main base, wheels, slide, and 
guides, a hard wood such as maple should be used for the wheel spindles, cam, and vise jaws 


96 


To make the iron jaws G‘ and A’, get 
out two straight pieces of strap iron or 
steel about 3/32 in. thick and 1 in. wide. 
Drill and countersink the holes marked 2! 
so that 34-in. No. 10 screws will sink a 
little below the surface in both, but the 
holes in G‘ should be slotted as indicated 
because that jaw will be raised about 1/16 
in. in setting a saw and lowered for filing, 
Bevel the upper inside edge of G‘ with a 
flat file down about 1/16 in., making the 
angle shown at G* to form the setting 
anvil, the use of which will be discussed 
later. 

Join the bottom edges of the two jaws 
with 134-in. hinges at LZ, being sure that 


Above, left: Jointing the teeth 
with the end of a slip stone. 
|= Above: A square-ended nail set 
Md can be used in the manner illus- 
trated to obtain the proper set. 
Left: The file is held horizon- 
on tal and square across the blade 








the top edges of the jaws coincide per- 
fectly. Any small defect may be remedied 
by careful filing. Bore three holes Y 
through both jaws to receive 5/16 in. by 
2% in. wing-nut carriage bolts and washers. 
Fasten the back jaw to the edge of the 
bed with 134-in. No. 10 screws as indi- 
cated at M. 

If the work has been done accurately, 
the top of the vise jaws will line up about 
Y in. below the top of the wheels A, and 
a band saw N placed around the wheels 
will drop between the vise jaws. To insure 
that the band saw rests in the vise as it 
should, a metal width-gage O should be 
adjusted in height by two 1% in. No. 8 
roundhead screws driven through the slots 
of the gage into each end of the back vise 
jaw (see assembly views). 

Make two triangular braces Z and fasten 
with glue and screws. Place the bed with 
the assembled details upon the bench top 
and hold firmly with hand screws. It may 
be desirable to raise the bed to bring the 
top of the vise from 43 to 45 in. from 
the floor by placing blocks under it; this 
will be a more convenient height to file 
a saw while standing up, as it will require 
the least amount of bending. 

To sharpen a band saw, adjust the 
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wheels and guides of the machine so the 
saw runs true when free. Set the guides 
to this position, start the machine, and 
move a piece of oilstone (the end of a slip 
stone will do) from right to left on the 
table and just touching the moving saw 
lightly. This jointing of a band saw should 
not be carried as far as in jointing a hand 
saw, but an occasional long tooth should 
be cut back so that its length is equal to 
the average. 


Beer next step is setting the saw. The 
writer has never owned an ordinary 
handsaw set that would efficiently set a 
band saw narrower than % in., and a set of 
the type that will set any saw is so expen- 
sive that amateurs rarely have one. It is 
therefore quite justifiable to take %4-in. 
or narrower saws to a mill for setting, 
especially as the saw may be filed several 
times after one jointing and setting. How- 
ever, an alternative exists—to set the saw 
by a method similar to that used before 
automatic sets were invented. Raise iron 
jaw G! until 1/16 in. or less above the 
wood and set the screws in the slotted holes 
2 to hold the jaw firmly in place. Put the 
saw, just as it was taken from the machine, 
on wheels A and between the jaws. Make 
the top of the teeth for the entire length 
of the vise flush with the top of the iron 
jaw G! by pressing the saw down with a 
piece of hard wood held level and by 
tightening set screw Y to hold the saw 
rigidly. 

With a square ended nail set and a light 
hammer, proceed as indicated at P in the 
detail drawing marked “setting a band 
saw.” Hold the set nearly horizontal and 
do all the teeth upon the anvil side for 
the length of the vise with one light tap 
of the hammer on each tooth. Tie a piece 
of string around the saw to mark the 
beginning tooth, move the saw along and 
continue. When the teeth have been set 
all around, turn the saw over to bring the 
teeth of the other side against the anvil 
and pointing the other way. Be sure that 
the nail set is held at a uniform angle 
throughout and that each tap of the ham- 
mer delivers as nearly as possible the same 
impact to each saw tooth, so that each 
tooth will be bent the same amount. 


"THE saw is now in the correct position 
for filing; that is, the teeth point 
toward the right. Drop the iron jaw G’ 
until it is flush with its mate. The saw 
should be only high enough to prevent 
filing the vise. Use a 6-in. slim taper file 
or a band saw taper file, either smooth or 
double cut. The file should be carried 
squarely across the saw as at Q and level 
asat R. File all teeth from the same side; 
begin at the right-hand end of the vise so 
that the top of each tooth will be filed last, 
which will give a better cutting edge. 

Many filers prefer to file the teeth from 
opposite sides, carrying the file at an angle 
as in filing hand saws, but the method 
just described is used quite as often and 
gives satisfactory results, especially in 
sawing with the grain—an important 
advantage. File until all points which 
catch the light have been sharpened. 
Usually a light touch upon the top of one 
tooth and on the face of the one behind 
it will be enough unless the saw is in very 
bad shape. 
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© This seal on an advertisement signifies the approval of POPULAR SCIENCE INSTITUTE OF STANDARDS... 


New Scroll Saw 
Pleases Woodworkers! 


re —— 


A New 
Motor- 
Driven Tool 
That 
Achieves 
Amazing 
Results! 
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Two Tools in One.. 
has Band Saw Efficiency 


THIS NEW, moderately-priced tool is radically 
different from any Scroll Saw on the market. 
Runs at full motor speed—1800 strokes per min- 
ute—-with all springing and twisting eliminated, 
with perfect balance and absence of vibration! 
As a result, this remarkable tool produces fine, smooth 
and accurate work hitherto‘only possible on a band- 
saw. Has 24-inch throat capacity and it will 
saw wood 2 inches thick! 

Works on metal and fibre as well as wood. Has 
numerous special features. Can be used for filing, 
sanding, and honing. Send coupon for free Catalog 
telling all about this amazing new tool! 


Delta Quality Pays in the End 


Delta motor-driven tools are built to be efficient, con- 
venient, and practical in actual operation. Fine qual- 
ity workmanship and materials are used throughout 
even where they cannot be seen. That’s why wood- 
workers the country over say: “Delta offers the most 
machine value per dollar.” 


10 Day Trial 


EASY TERMS 


Delta Tools are always available for a 10-Day Trial without 
the slightest risk. Satisfaction is guaranteed. For full de- 
tails of this liberal offer, and also of con- 
venient Easy Payment Plans on_ larger 
outfits, send the coupon below TODAY! 


CATALOG 
FREE! 


Send_today for_this $F %) AY 
Big Mlustrated Book at 
crowded with valu- ‘ait Qe 4S 
able information for ¥ ~o° 
the woodworker — pro- \et in 
fessional, spare-time or Wy 

hobbyist. _ Shows the it 
complete 1932 line of 
Delta Motor-Driven 
Tools. Send the coupon 
NOW! 





o 
Delta Quality Motor-Driven 
Woodworking Tools 


Save you time, money, and labor. They 
take all the drudgery out of woodwork- 
ing—enable you to turn out better work 
in a fraction of hand time. Quickly pay 
for themselves. Used and recommended 
by thousands of home workshop own- 
ers, carpenters, contractors, farmers, 
and factories. 


New Delta 
DRILL PRESS 


Large capacity. Ball-bearing 
spindle. Automatic leveling, 
accurate tilting table. Many 
special features—an unusual 
value. 







New Delta 
BAND SAW 


Smooth running, efficient, 
safe. Ball-bearings through- 
out—including the blade 
guide. Fully guarded in every 
way. Graduated tilting table. 
Surprisingly low pric 







COMBINATION 
UNIT 


Circular Saw, Jointer, 
Mortiser, all mounted on 
convenient, portable 
stand. Each tool can be 
operated separately or all 
together. No interference. 


COMPLETE WORKSHOPS 


All mounted on ~~ 
bench or conven- 
ient stands... 
available in large 
variety of combi- A 
nations and at = 
prices to fit all 
needs, 

Complete DELTA 1932 Line also includes: 
Woodturning Lathes, Jointers, Circular Saws, 
. Moulding Cutters and many new accessories. , 
















DELTA SPECIALTY COMPANY 
(Division of Delta Mfg. Co.) 
3775 North Holton Street, Dept. B-232 
Milwaukee, Wisconsin 

Please send me, without obligation, 1932 Delta 
Catalog. Also send full details of your 10-Day 
Trial Offer and Easy Payment Plans. 











Name.____--..-- 


DELTA SPECIALTY CO, = I 4#dress ee 


(Division of Delta Mfg. Co.) City 
3775 N.Holton St., Dept. B-232, Milwaukee, Wis. 























NEW WAY TO WHITTLE WOODEN PLIERS 


UNLIKE most wooden pliers which 
whittlers so often make to display 
their skill, the pliers illustrated have 
a type of joint that closely resembles 
that used on regular metal pliers. 
Obtain several basswood blocks ™% 
by 1% by 4 in. The reason basswood 
is desirable is because inner cuts can 
be made in it without much danger 
that the wood will split beyond the 
blade of the knife. Draw the shape 
of the pliers accurately on paper, and cut 
out the pattern so that it can be used in 
transferring the outline to the top of 
one of the blocks. Trim the blank to the 
outline with knife or saw, but leave the 
handles without further whittling until 
the joint is made. 

The cuts marked A on the top and 
bottom views are incised until they meet 
the cuts marked C on the edge views. 
Cuts C penetrate into the joint all the 
way around to the distance indicated by 
the shaded part of drawing D. The two 
cuts B follow the line of the circle and 
extend to the center line between jaws 
and handles. Make all cuts sufficiently 
deep and then split apart the jaws. If the 
jaws stick or bind, when all cuts have 
been made, go over the cuts once more 
until they are thoroughly loosened. The 
jaws and handles then should be whittled 
to their finished shapes—W, L, Fauror. 


IMPROVED CUTTER 
FOR BALSA STRIPS 


WHEN airplane model mak- 
ers buy balsa wood strips, they 
pay for the cutting as well as 
the wood. It is considerably 
cheaper to buy balsa in large 
sheets and cut it into strips with 
the device illustrated, which is 
an improvement over most 
homemade cutters. This is a %4 
by 2% by 8 in. block of wood to 
which is nailed another piece 
of the same thickness as the 
balsa strips are to be. The sec- 
ond piece should be as long as 
the first but only about half as 
wide. A razor blade is now nailed 
in the position indicated, one 
corner extending about % in. 
beyond the edge of the stock. 
On this is nailed a cover piece 
the same width and length as 
the second piece but about % 
in. thick. The edge of the %-in. strip 
serves as a guide for the stock to be cut, 
which is moved along it and at the same 





cutter. 
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Three pairs of whittled pliers and drawings 
showing the order in which the cuts are made 





The three steps in the construction of the balsa strip 


In use, it can be clamped in the bench vise 


time pressed tightly against the base- 
board. Holding the cutter in a vise makes 
the work easier—EDWIN T. HAMILTON. 


RUBBER MAT AIDS IN SAWING 


WHEN it is necessary to saw short, 
thin blocks of wood, they can be held 
easily on top of a sawhorse or bench if 
a piece of old inner tube or other thin 
rubber is laid under them as shown at the 
left. The fingers then can keep the blocks 
from shifting under the saw with but little 
effort, and there is far less danger that 
either saw or work will slip. Then, too, 
the springiness of the rubber will absorb 
the vibrations usually caused by the teeth 
when starting a cut.—F, BENTLEY, Jr. 








HOLLOW CURTAIN RODS 
GUARD SKATE BLADES 


WHEN skates are carried slung over 
the arm or in a bag, the runners can be 
protected from becoming nicked by the 
use of guards made from hollow brass 
curtain rod stock. The curtain rod, which 
usually comes with a split extending the 
length of it, is pushed over the steel skate 
blade as shown. Oiled tape can be placed 
inside the tubing, if desired, to prevent 
rust forming—R. M. 


TYING A USEFUL LOOP 
THAT NEVER SLIPS 


WHETHER or not you intend to rope 
wild horses or steers, you will find the 
lariat loop a useful knot to know. It is 
easily tied, as a study of the accompany- 
ing illustration will reveal. The loop, once 
formed, retains its size and shape; and the 
greater the strain thrown on it, the more 
securely it holds. You might find it use- 
ful in making a slipknot for holding a 
bundle of molding or other objects, sim- 
ply by running the free end through the 
loop. If you ever have to lower a per- 
son over a precipice or out a window in 
an emergency, tie the knot with a large 
loop—big enough to pass beneath the 
armpits—and the loop will not tighten. 
To tie a boat line to a post in such a 
way that it will not become so tight you 
cannot remove it easily, try the lariat 
loop. With a little ingenuity you can apply 
the knot to dozens of other similar tasks, 
If you want to make sure that the end] 
does not slip out, tie a simple over-hand? 
knot in it—W. E. B. 





Here is a simple knot that can’t slip. The 
harder the pull, the more secure it becomes 
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control of volume. Great distance range. 


Never Before 
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Pentode Super Heterodyne! 


With Real Automatic Volume Control 


More value for your money. Better quality. Greater clarity. Amazing selectivity. Perfect 


You get all of these and many more outstanding 


advantages—plus a saving of more than 50%—when you buy this sensational new high-power 
superhet direct from the Midwest Factory. Furthermore, you are guaranteed absolute satisfaction 
or your money back, and 30 days’ FREE TRIAL in your own home. 


Compare These Midwest Features 


Before You Buy! 


You save more than half, and get all these great features as shown 


‘ex @) we Pp L E ¥y E LY by the numbers on the photograph above: 












DYNAMIC SPEAKER 











Lace ems 


as low as 


Compete Line of Consoles $ 5 ‘ 0 0 


The big FREE catalog illustrates the 


complete line of gorgeous Midwest Con- 
soles. Deluxe, Highboy and Lowboy D oO W N 


models. Mail the coupon now. Compare 








the sensational Midwest values before 





you buy. 
Deal Direct with Factory 
Save Up to 50% 


Direct-to-customer selling makes the surprisingly low Midwest 
prices possible. Know what it means to have one of the latest and 
most powerful radios on the market—with all the new 1932 im- 
provements in tone, clarity, selectivity—at about half what you 
would pay in retail stores. 

Absolute guarantee of satisfaction protects you and eliminates all 
risk. And don’t forget—you try any set you select for 30 full 
days, ABSOLUTELY FREE. You must be delighted. Mail coupon 
for beautiful new FREE catalog and complete details of FREE 
TRIAL, easy payment plan. You'll be amazed. 


MIDWEST RADIO CORP. 
Dept. 45 Cincinnati, Ohio 





1, Automatic Volume Control 7. Two-Stage Balanced I.F. 
A 5 S E M B LE D Iy-& A 2. Pre-Selector 8. Oversize Power Transformer 
* il 3. Litz Wound Coils 9. Electrolytic Condensers 
on peace y E R t 4. a Dial 10, Sanat ty —y 
5. Tone Control 11. Pentodes in Push Pull 
atche arge 6. Variable-Mu and Screen Grids 12. Built-in Antenna 


A Host of Other Features 


Police short wave arrangement—Great distance range—Better than 
10KC_ selectivity—Built-in extra light socket—Six screen grids-— 
Low current consumption—Auto body steel chassis—Coast to coast 
reception—every feature anyone could ask for in a radio. 

The big FREE Midwest catalog gives you all the facts, Just clip 
and mail the coupon—Now! 


Mail this Coupon for Comp/ete 


Details and Big FREE Catalog/ 








3 USER AGENTS g 
@ Midwest Radio Corp. We pay you BIG MONEY just 8 
8 Dept. 45 for showing your radio to § 
7 Cincinnati Ohio ertends and peighbers. | Easy g 
, EXTRA MONEY! Check cou- 
: Without obligation on my pon for details. : 
i part send me your new 1932 
catalog, and complete details of your liberal 30-day free trial ' 
: offer. This is NOT an order. ¥ 
' 
@ Name a 
: Address : 
8 Town State ' 
& C] Send me SPECIAL USER AGENTS PROPOSITION a 
i'?ttrtirtrtrrtrtrtrtrtrttirtirttrttittittittttttt tf 
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METHODS OF MAKING ea 
A) 
; asf 
att 
ma 
. ma 
ext 
COE 
urniture : 
of 
anc 
° . of 
It is not hard if you know how to cut the oak 
° ° Sol 
serpentine parts and face them with veneer the 
; 
in. 
T MUST be an inferiority complex B fac 
that prevents home workers from y sur 
attempting to reproduce some of the AV > is | 
beautiful curved-front pieces of fur- DAVID WEBSTER 
niture they so much admire. Anyone | 
who can build a straight-front chest of shaped as shown in the drawings; also and of the drawer openings, and we can 
drawers will need but a little more patience _that the front rails (with the front edges go ahead with the drawer fronts. 
to construct one with a serpentine front. left straight), the three back rails, and the The front cores should be made first. 
In handwork, as in nearly everything ten drawer runs are ready, and that all Get out enough pieces of white pine or 
else, difficulties seldom turn out to be as__ tenons have been cut on the ends of the chestnut from 34 to 1 3/8 in. thick, 9 in, * 
bad as anticipated. rails as indicated in the detail of the end wide, and 41 in. long to build up a thick- 
As our present interest lies chiefly in joints. The rails and the runs should be ness of 6% in., using face wood for the 
the curved front, we shall assume that the fitted carefully in mortises and grooves as__toppiece. Be sure the wood is thoroughly 
ends of the case have been glued with shown, and the case set up temporarily. seasoned, that both surfaces are straight, 
dowel joints and the bottom of the ends This gives us the exact size of the case and that any greasy, old, or discolored . 
surfaces are planed away to the ; 
| bah; “el _» BOTTOM RaiL clean wood. Before gluing, see { 
1 Ce er “ah be wt ays that all necessary appliances are 
‘ } hat at hand and that at least fifteen E: 
1 ; ~ «A hand screws are set and ready an 
; ||] GRoove % 9 ( sg for rapid use. 
\ Z| ez| ° a The gluing should be done in one 
e eer ssamitl conor BASE a warm room. If cabinetmaker’s leac 
cH DETAILS OF JOINTS OF J a DETAIL OF hot glue 1S used, heat the pieces, top 
4 - PARTITION RAILS IN ENDS S Foot L spread the glue with a wide flat sm¢ 
bo —— ~~ ——— ke = brush, and work with the utmost the 
1-36" Pa 24 ~~ alee “ N —_ both : applying *: glue a t 
a as he ae aw ie and in using hand screws. Casein n 
tr eal aio, ¢ fas. glue, which is used cold, does not mac 
! . aa | , ee require so much speed. Hold the cop 
| } 4 block edges up while using the exp 
— | $$$ a= hand screws. Allow the glued-up at 3 
se block to set at least twelve hours inte 
el t ” in a dry room. Remove the hand gral 
7; «= screws and plane the bottom 
rP  % | side C perfectly straight to insure and 
a _--=---—s a true bearing on the band saw pare 
es j s table. rapi 
t y : A <= Make a pattern for the front leac 
4 } LAL: i K curves, using thin wood, paste- abo 
Section AYA NV a? AG = F -| 35g--— VERIFY board, or zinc, and mark the eacl 
| <1 or sl a aka . shape and thickness of each that 
m apne loa. wtb) vetted drawer front on the top D as dire 
<A gl ontememane/ shown at 1, 2, 3, 4, leaving about sma 
4" SQUARES —_ T-CORNER BLOCKS veneer =. ¥Y in. between them. The waste to t 
ADAPTED TO CURVE OF G. : Cau F pieces E and F should be left V 
(Qe WF \\ oRAWER entire and without saw cuts as is c 
ea eon ie shown, for they have an impor- thre 
4 | \ | tant use ve pawl _ 
\ must cut smoothly, and each cut e 
etic. must be square with the bottom a si 
A surface C; final results depend abot 
3 i largely upon the accuracy with of | 
i 4 which the sawing is done. wate 
acon RTT ee 
smo i wi 
Pnaseeme Fen Grewesunne c GLUING VENEER (REAR VIEW) .END VIEW a circular plane na elk from pros 
If carefully studied, these drawings will show you the secret of practically everything an amateur cab- fully used spokeshave. Be sure pher 
inetmaker needs to know about building a chest of drawers or other furniture with a serpentine front (Continued on page 116) 
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AN ASPIRATOR FOR HOME 


EXPERIMENTS COSTS 
LITTLE TO MAKE 


EY. ERY amateur experimenter in chem- 
istry and physics at times needs an 
aspirator, which is a form of suction pump 
attached to a water faucet. One can be 
made for a few cents from the following 
materials: 1 pc. copper tubing 4 in. in 
external diameter and 134 in. long, 1 pc. 
copper tubing 1% in. in external diameter 
and the same length, a sufficient quantity 
of lead to fill the 1-in. tube, and solder 
and flux. Although the sizes ‘and lengths 
of the tubes are specified, it is not ab- 
solutely essential that they be followed. 
Solder may be subsituted for lead in case 
the latter is not to be had. 

The first operation is to tin a spot % 
in. in diameter over the center of the sur- 
face of the 14-in. tube. Next the inside 
surface at both ends is tinned. This tube 
is then held in a vertical position with 


w 
Y% OuTSIDE DIA. 
COPPER 
TUBE 
























a DOWNWARD 
iN Sores HOLE 


LEAD 








9°22 


External views of the homemade aspirator 
and a cross section to show the construction 


one end against a flat surface, and molten 
lead (or solder) is poured in up to the 
top. After the ends have been filed 
smooth, a 3/16-in. hole is drilled through 
the center of the lead as shown. The ends 
of this hole are then beveled with a knife. 
In the center of the tinned spot first 
made, a 14-in. hole is drilled through the 
copper only. In the center of the lead thus 
exposed, another 3/16-in. hole is drilled 
at a slant and in such a way that it will 
intersect the longitudinal hole (see dia- 
grams above). 

One end of the %-in. tube is tinned 
and then set into the opening already pre- 
pared for it, and the joint is soldered as 
rapidly as possible in order to prevent any 
lead from melting. To complete the unit, 
about 6 in. of rubber tubing is wired to 
each of its ends. In use, it is important 
that the water go through the unit in the 
direction of the downward slant of the 
small side hole which leads from one tube 
to the other. 

When the correct end of the aspirator 
is connected to a faucet and water is run 
through, a suction will be produced in the 
side arm. Best results are obtained when 
the water issues from the lower tube in 
a steady stream. This can be brought 
about by placing a finger over the bottom 
of the tube for an instant when the 
water is running. Under these conditions, 
the aspirator will be found capable of 
producing a 26-in. vacuum (a pressure ap- 
proximately 13 Ib. per sq. in. below atmos- 
pheric pressure).—ISADORE KOWARSKY. 





BOICE-CRANE 


NEW HANDISAW—TABLE REMAINS FIXED— 
SAW ONLY TILTS, RAISES AND LOWERS 








REMARKABLE 
VALUE AT 












no wedging. For speed, accuracy and safety this 
saw has no superior. NOTE the many advantages 
—highly polished table—two sizes, 15” x 1714” 
or 20” x 271%4”—full length rip fence with gradu- 
ated scales in inches; in degrees for tilting saw 
‘elop ; P arbor at any angle; cross-cut guide also has de- 
been so enthusiastically welcomed as this BOICE- gree scale. Mortising attachment has 14” capacity. 
CRANE achievement in design—a circular saw Saw, Jointer and Mortiser supplied with motor 
that will mitre, bevel, dado, rabbet, and groove on steel stand if desired. 

without tilting or raising the table. As the pic- 
ture plainly shows, the saw only tilts, raises and 
lowers. The lumber is always flat and level during 
the cutting operation—no slipping, no binding, 







Note how saw isswungto 
cut mitre, while table 
remains flat and level. 





No radical development in Power Tools has ever 





















Ball Bearing 
JOINTER 


(less guard) 










: " ee , 1 Two - way tilting 

‘ fence. Graduated 

scale for beveling. 

Bronze Bearing mod- 
el $20.50 



















12" Band Saw 


$30 






Jig Saw $12 


Just as strong and 
husky as it looks, 
Tilting table. Bronze 
bearings. Also 20” 
model. No matter what you 

















ee 
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Tilting table, Bronze pay for BOICE-CRANE 
bearings. Also a 14” Power Tools, you get real 
machine. Price does machines—no toys. 














not include guards. 


Send for Catalog MoreDemonstratorsWanted 


E: 1 52 , ox r . e 
hanes filed solid with pictures decrip, += YOur territory may be open. Write for prop- 










| ad pease — solid = pictures, descrip- 

tions an nteresting information. Also de- cit] j j j i 
seribes our Shaper and complete ee of osition. a and fascinating. Commis- 
athes, motors, books and accessories. Sent Ss J j 
anywhere on receipt “of 10c cal = saanan SIONS he Pp pay for your shop. No canvassing. 
(which only pays part of mailing cost). Don't No collecting. You show and we sell. W rite 
buy before you investigate the new Boice- . 

Crane Line. for particulars. 





DEPT. PS-2H . TOLEDO, OHIO 


W.B.&J.E.BOICE . 













ALUMINUM BOX SHIELDS 
Genuine *“*ALCOA"’ stock, sient finish % 
6x9x6 - $1.89. 6xbx6 
(picture on left). 

Always sharp 
BP ointed, using 
honograph nee- 
dies to puncture 
speciation, corros 


$1. 
air. All parts for B. -: 130 ye 137, 
e specialise in radio parts excla- 
sively. 


BLAN, The Radio Man, Inc. 
Dept. P-2 
New York City 


KINKADE GARDEN TRACT TOR 


A Practical, Proven Power Paliteaser te for 
Gardeners, Fruit Growers, Truck- 
ers, Florists, Nurserymen, Subur- 
hanites, Country Estates and 
Poultrymen. 


Low Prices - Easy Terms 
AMERICAN FARM MACHINE CO. 
1072 33rd Ave. S. E. 




















Minneapolis, Minn. 




















Major Jimmy Doolittle’s 
LAIRD sues: 


3-4” scale. Flies 35 m.p.h. Span 
15-1-2/". Yellow and green. Complete 
Kit SF-5, only $2.50 postiree. 


Send Sc for illustrated Jumbo Folder showing 

full line of internationally known 
Cleveland-Designed models—36 in all. Easy to build, real- 
istic, all fly. Send 5e at once for your copy. 


ALUMINUM SOLDER 


You can now solder Aluminum, sheet or cast, as 
easily as tin. Solder Brass, Copper, etc., to Alumi- 
num. Entsoductery offer $3.00 size sent post paid 
for $1.5 Money Back Guarantee. Manufacturers 
and ae demand it! State Distrs. Wanted. 
Pays ~— MERI Write Dept. 

RICAN SOLDERS co. 





> 
“ 











Cleveland Model & Supply Co., "35:2.Wests7m st. | asa4 Soneet Angeles, Calif. 
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Internal 


Measurements Homemade 


made easy with 
Brown & Sharpe 
Inside 
Miecrometers 
and Gauges 


You will find Brown & Sharpe Inside 
Micrometers and Gauges for every kind 
of internal measuring, e or small — 
rings, holes, slots and cylinders. Five 
popular types are shown here + + «+ * 


f 





No. 250—Range .200” to 1” 
by thousandths of an inch 


Especially suited for small internal measure- 


ments. 


——<— 
= = 


No. 263—Range 1” to 2” 
by thousandths of an inch 
Exclusive clamping device preserves the reading. 
A special handle is available for holding the 
micr ter in ing small holes. 





| 





No. 264 — Range 2” to 8” 
by thousandths of an inch 
No. 264 is furnished with six measuring rods 
which measure from 2” to 8”. Exclusive clamping 
device preserves reading. 





No. s70~18 sizes give range of 2” to 12” 
y thousandths of an inch 


All sizes, ae... the smallest, are equipped with 
Sem So device for preserving the reading. 
caicseumatese are available up to 42”. 


—— = — 





No. 590 
Range 1,” to 6” 


These Tel ping Gaug ist of one handle 
with five tel i heads. Handy for deter- 
mining difficult internal measurements quickly. 








Complete description of Inside Micrometers and 
Gauges, together with over 2300 other Brown & 
Sha Tools, is included in our Small Tool 


Cata No. 31. Ask your , =~ for . copy or 
write to us for one. — : Su. : + ihe ie 
Mfg. Co., Providence, R. I., U. 


Brown & _ 


L 
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“World’s Standard of Accuracy” 
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F YOUR automobile is not equipped 
with a suitable heater for winter driving, 
here is an efficient radiator that utilizes 


| the heat given off by the motor cooling 


| 


| 





system and that costs only a few dollars to 
build and install. 

The construction of the heater, which 
is of the convection type, is plainly shown 


in the accompanying drawings. The end 
plates, fins, and tubes 

are sweated together, CONTINUOUS 
and the front and SPIRAL FIN 





back plates are held 
in place with rivets. 

The hot water sup- 
ply is taken from the 
water outlet manifold 
at a point before the 
thermostatic control, 
if the car is so equip- 


Hot Water Heated 


Insures Winter Car Comfort 





HOT WATER UU) 
FIN ALTERNATIVE 


Fins and tubing can be replaced 


———, 








HEATED 3/6 RETURN 
AiR PIPE 





THIN METAL 
FINS 















Sketches showing the heater 
and how it may be installed, 
Being less than 2% in. thick, 
it takes up very little room 


taken from the cylinder 
block direct ; and the re- 
turn water line is con- 
nected into the water 
system at some point 
near the pump. A stop 
valve, placed in the sup- 
ply line, serves as a heat regulator. 

In finishing the heater, only the outside 
surfaces should be painted. Mount the 
radiator wherever convenient, with its bot- 
tom edge 2% in. above the floor. 

If desired, the construction can be sim- 
plified through the use of the copper- or 
steel-finned tubes shown below at the left, 
which can be purchased.—COoLIn L. BLarr. 



































































































































































































































ped; or it may be with finned tubing, if desired 
a an Yr ASBESTOS PAPER Ps 
ei 2PLATES-BRASS .010 THICK 
. a Sa FLANGE be Vg RIVETS 
x 
3 7 
= 
= 
* FLANGE 
x RIVETS, Section? 
SOLDERED 
\ “a BRASS 
END PLATES 
% 020" THICK] 
2 4-%¢ Bours en 39 FINS 136°x 5/2" SPACED 14. 
N\ cant nei ) Wii ane t BRASS .010' ——— | 
_——— PPLY FROM 
— en Pr enaiwe: 7a E 
to FITS STOP’ Mmesteat Pateeteoes "Hf, L 
VALVE RHEE os 
‘ r aad is et oh dee ce ee . 
mS SSEEEASEREATATEE oO 
th eo Tage] POT ttt 
‘ . ‘ ' 
* ho 2 Biititiepeetdi tides ‘con 
‘e SESERSCEEOELEEEEE 
* [PR ritttttrtttees 
‘ a wa SBRRReeeeeeaene: 
; ' 4 os bat aie der fen lee al aie ford ot aioe ed 
' 1 . , SEES SELECT 
10 =—— & , SERERECOCEE ORS CEEE ne ° 
1) Ry Pieces esac sees tee seamen 
eTpeerrisrrticerisersd 
' oe RECT RER SEED ELETS 
‘ § URRERS ERR THER EEE 
' - tt, ' e6 H ‘ H aes 
10) 7 hed PCE T ORES CeCe EDS TRE *satabcagnern 1 
ae 3 Peteteteotitrete tis IPQ PY? SUCTION, 
END View FRONT ELEVATION 6 SECTION SECTION 


Drawings showing the construction of the heater. As shown in the photograph above, the stop 
valve is connected in the supply line. Supply and return lines can be copper or rubber tubing 
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jor] Keep his head up 


and we'll all come through! 


You recognize this man. He lives in your 
own town, not far from you... 

Though faced with unemployment, he is 
combating adversity with courage. He has 




















sean retreated step by step, but fighting. He has 
e — spread his slender resources as far as they 
will go. 

This winter he and his family will need 
ylinder your help. 
the re- There are many other heads of families 
ie: much like him in the United States. This 
pee | winter all of them will need the help of their 
‘aa more fortunate neighbors. 
e sup- This is an emergency. It is temporary. 
But it exists. It must be met with the hope- 
utside | fulness and resource typical of American 
at the | conduct in emergencies. 
oom | Be ready! Right now in every city, town 
e sim- | and village, funds are being gathered for 
er- or | local needs—through the established welfare 
e left, and relief agencies, the Community Chest, 
3LAIR or special Emergency Unemployment Com- 


mittees ... 

The usual few dollars which we regularly 
give will this year not be enough. Those of 
us whose earning’ have not been cut off can 
and must double, triple, quadruple our con- 
tributions. 

3y doing so we shall be doing the best 
possible service.to ourselves. All that Amer- 
ica needs right now is courage. We have 
the resources. We have the man power. 
We have the opportunity for world leader- 
ship. 

Let’s set an example to all the world. Let's 
lay the foundation for better days that are 
sure to come, 


The President’s Organization on 
Unemployment Relief 


Wart S- 


WALTER 5S. GIFFORD, DIRECTOR 
Committee on Mobilization of Relief Resources 





OWEN D. YOUNG, CHAIRMAN 





The President’s Organization on Unemployment Relief is 
non-political and non-sectarian. Its purpose is to aid local 
welfare and relief agencies everywhere to provide for local 
needs. All facilities for the nation-wide program, includ- 
ing this advertisement, have been furnished to the Com- 
mittee without cost. 
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where 
MAGNETISM and RUST 


CRIPPLE 


OTHER WATCHES! 


Acura’ 








The new Hamilton “992” 
Elinvar* keeps uncannily 
accurate time even when 
brought within strong 
magnetic fields 


Good news for railroad men . . . for all 
whose work brings them in contact 
with magnetic fields! Hamilton **992”" 
Elinvar—most vital development in 
watch-making in 165 years—conquers 
magnetic disturbance, temperature 
change and rust! 


How is it accomplished? By using 
Elinvar for the hairspring. This new 
steel alloy, discovered by Dr. Charles 
E. Guillaume, cannot be permanently 
magnetized, is unaffected by tempera- 
ture changes, and is rust-proof. Elinvar 
makes possible the construction of an 
anti-magnetic, non-rusting, mono- 
metallic balance wheel in a watch. 


Hamilton ‘992’ Elinvar will meet 
pe requirements for extreme time- 
eeping accuracy no matter what your 
occupation. Ask your jeweler to show 
you this revolutionary new watch. 


Learn the Amazing Story of Elinvar 
Send for our Free Booklet and read the fascinating story 
of the queer things that affect watches and how “* Elinvar” 
has conquered them. 

*Exclusive Licensee under United States Patents No. 1,31 aoe 
dated August 19,1919, and No. 1,454,473 dated May 8, 1923. 































HAMILTON WATCH COMPANY 
g92 Wheatland Ave., Lancaster, Pa. 


Please send me a copy of your Free Booklet, ‘*Elinvar 
in Your Watch.” 







NAME 
OCCUPATION. 
ADDRESS_— 
CITY. 


































‘TOOLS 
for Model 
Railway 
Building 





Tools for sheet metal work form an im- 
portant part of the amateur’s equipment 


skill. And that is fortunate because 
most of us are not in a position 
to buy all the equipment we ought 
to make our shops complete. 

In building model railroads, we 
face more different kinds of work 
than does the builder of model 
ships, coaches, and other models 

By where appearance is the only re- 
: quirement. A model railroad must be right 
THOMAS W. ARNOLD in looks and also in mechanical operation. 
This means that all parts which perform 
definite functions in the running of a 
locomotive, for example, must be of suit- 
able material. You cannot fake working 
steel or brass parts by using painted 
wood; electrical equipment must be the 
real thing in miniature, and so on. Many 
of the external details of locomotives 
and passenger cars, however, are faked in 
the same way as similar details on ship 
and coach models. 

Model railway building therefore calls 
for working in wood, cardboard, sheet 
metal, and a number of other materials 
plus a definite, though not necessarily a 
broad knowledge of mechanics and elec- 


tricity. Moreover, skill at painting small 
while fine tool equipment is 


~S 
\ 
desirable for the man who goes ‘oS A suites deme 
in for model railways, it is not oe oregon gg it 
absolutely necessary. You can ¥& parts from which it 
get along with surprisingly lit- can be constructed 
tle if you can develop sufficient 


f an amateur model railway enthu- 

siast who has built some excellent 
steam-outline electric drive locomotive 
models, various types of passenger cars, 
and a most elaborate track layout. His 
tool equipment is exceedingly complete 
and represents an investment of several 
thousand dollars. 

A short time ago I visited another 
model railway enthusiast who has pro- 
duced, in his own shop, just as fine 
locomotives and rolling stock and yet his 
tool equipment is so apparently inade- 
quate that it is difficult to see how he 
does such fine, accurate work. 

The point is, of course, that 


STERDAY I visited the workshop 
} oO 
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= be acquired. Many an oth- 


erwise excellent example of model rail- 
way construction has been spoiled by a 
crude and amateurish paint job. 

The hand tools most useful to the 
model railway builder for working in wood 
are, of course, a small saw, a small hand 
plane, a fret saw, coarse files, and several 
narrow blade chisels. Power-driven wood- 
working tools, such as the circular saw, 
the jig saw, or a band saw, and particu- 
larly the sanding disk, naturally are a big 
help. They make it possibie to do in a 
few minutes jobs that would take hours 
with ordinary hand tools. Take the prob- 
lem of small wooden ties, for example. 
You can buy them ready cut or you can 
make them yourself. Ripping odd boards 
with a handsaw to make ties is a job that 
will take the starch out of the huskiest 
arm, yet with a good power-driven circu- 
lar saw you can cut them out literally 
by the hundreds in almost no time at all. 


Y/ OREING in cardboard—passenger 
car sides are often made of this ma- 
terial—calls for a husky pair of scissors 
and an equally strong and sharp jackknife. 
Joints between cardboard and cardboard, 
or cardboard and wood, always should be 
made with some type of strong, quick- 
drying cement even in cases where rows 
of tiny pins are used as nails. Remember 
that model railway equipment must with- 
stand the jars and vibration of actual 
running. I have seen an elaborately con- 
structed passenger car, made of wood, 
cardboard, and metal, go to pieces on its 
first trip over the rails because of weak 
joints—and what a sinking feeling it gave 
me to see that early product of my handi- 
work disintegrate in such fashion! 

Sheet metal parts of model railroads 
are usually made of brass because it is 
so easily cut with the tin shears which 
must be part of your equipment. The 
shears and soldering outfit are about all 
the sheet metal tools you will require, at 
least at the start. Sheet metal too heavy 
to be cut with the shears can be cut 
in jig time with a power-driven jig saw, 
or the job can be done just as well, but 
with the expenditure of lots more labor, 
by using jeweler’s saw blades held in your 
hand fret-saw frame. 


ERTAIN tools are needed in every 

home workshop no matter what kind 
of work you do. One is a drill. You must 
have a way of getting straight, round holes 
through wood and metal parts. Do not 
make the mistake of buying a cheap, light 
hand drill. The most useful size is about 
midway between the smallest hand drill 
and the breast drill. It is not absolutely 
necessary to get a complete set of drills 
from Nos, 1 to 60; the smaller sets vary- 
ing by 32nds to % in. will do. However, 
if you can afford the extra dollars, the 
complete wire-size set plus a stand to hold 
them is a great help. 

If you have a spare motor with which 
to drive it, I recommend a flexible shaft 
outfit for drilling, which can be pur- 
chased complete for less than $5. 

Two other necessary tools are a small 
square, not the big kind used by carpen- 
ters, and a steel rule. These will be used 
in laying out parts. A 6-ft. steel tape will 

useful in measuring track formations. 








Riieeissiocicin 


Of course, the tool equipment you need 
depends entirely on how much you intend 
to build and how much you intend to 
buy. The illustrations on page 104, for 
example, show an “O” gage electrical loco- 
motive which can be assembled from a 
kit of parts costing under $40. As the 
finished model shows, it is a very elabo- 
rate and realistic locomotive. 


HAVE left the matter of files to the 
last because the buying of files illustrates 


an important point in getting together | 


your model railway building equipment. 
After you have bought as many of the 
obviously necessary tools as you think 


you can afford, add the rest, a piece at | 


a time, as you find a definite need for 
the tool. When, for instance, you find 
that a certain filing operation has to be 


done, get exactly the type of file adapted | 


for that particular job. Follow the same 
procedure in buying all other equipment 
so that, in the end, you will have assem- 
bled exactly the equipment that meets 
your own requirements. 


Next month Mr. Arnold will discuss 
the metal turning lathe as applied to 
model railway construction. 


MILK ORDER SLIPS THAT 
NEVER BLOW AWAY 





PLEASE 
LEAVE 2 
EXTRA QTS, 
OF MILK 
TODAY 











ORDER SLIP 








The paper cap, put in 
place, holds the slip 


RDERS for extra milk are so often 

blown away before the milkman 
makes his rounds in the early morning 
that it pays to cut out a batch of special 
order slips of the shape illustrated. These 
may be either of wrapping paper or very 
thin cardboard. They are 4 or 5 in. long 
and have a narrow strip or tongue at 
the top. Write the order on the wide 
part of the paper; then place the narrow 
end under a common paper bottle cap 
and push the latter in place in the neck 
of the bottle. The cap will hold the slip 
firmly even in a violent storm.—L.B.R. 


Let us send you 
this new BOOKLET of 
Home Furniture 


Building 


Send for it today, 
and look over the large 
pictures of its 12 new 
and different furniture 
projects. Now you'll 
find it easier than it 


| 2 

| oe ever was to make the 
| attractive pieces of 
furniture shown here, 
and others also,—BE- 


| PINEDALE CAUSE now you can 


make them with— 


Packaceo LumBER" 
DIRECT fiom the mitt 
= TO You 


(parcel-post prepaid) 
From one of the world’s 
greatest mills comes ‘‘Pine- 
dale Packaged Lumber’’— 
which is California Sugar 
Pine (genuine White Pine), 
known as one of our most 
useful woods. Now, for the first 
time, you can get it DIRECT 
FROM THE MILL. For Popu- 
lar Science Readers and all 
home craftsmen this means a 
definite and convenient source 
of supply. Now you can make 
furniture with wood that is uni- 
form throughout in quality. And 
it comes ready-to-use, square- 
cut, dimensioned lumber—sur- 
faced on both sides to assure 
you of minimum waste—and it’s 
available at the low prices only 
so large a mill as this can offer. 
If you wish to make the waste- 
paper basket, which is project No. 
l—you send for Package No. 1. 
It will contain enough wood, cut 
to nearest convenient size, for the 
whole job—and also, complete easy- 
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: 3 to-read working plans for the proj- 
Satitounie ect. You will find California Sugar 
ugar rine Pine exceptionally good for work- 


shop use because of its thorough 
dryness, straight grain, uniformity 
of texture. It is easy to work 
with—light and soft, yet strong 
and durable. It is made-to-order 
for nails and screws, and takes all 
ttern and flask varnishes, lacquers and paints per- 


umber, veneers, fectly. 
=e. We Supply Wood 
For Any Project 


If those in the booklet don’t fit 
your requirements, tell us what you 
need, and we'll let you know how 
much the lumber will cost delivered 
parcel-post prepaid. 


fee Coupon for Booklet 
and New Jig-Saw 
Puzzle 


is famous for 
such commer- 
cial uses as high 
class mill and 
cabinet work, 














You'll be ag 
when you see how 
easy we've made 
home’ furniture 
building—and you'll 
have loads of fun 
with this new and 
unique jig-saw puz- 
zie on a sample of 
California Sugar 
Pine. 


SUGAR PINE 
| LUMBER CO., 
Ltd., Dept. S 


| Pinedale, California 


P. S. 2-32 | 


I I am enclosing 10c to cover the cost of sending me you ‘ 
new handbook of ‘‘Things to Make With California { 
Sugar Pine.’’ Also send me the jig-saw puzzle. i 


Name { 


{ — 
L Address { 


60. a ene eee tena eeenil 
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He changed Scut 7 


ege 4 
corrected * position” 


Single cut 
teeth for 
smoothing 

ish- 


ing work 


Double cut 
teeth for 
rapid re- 
moval of 
stock 





and did better work 
with his files 


He had both a single and a 
double cut file on his bench, 
but he was incorrectly using 
the “‘single cut” for rapid re- 
moval of stock which was 
work for the “doublecut’” file. 


And the vise which held the 
metal was set too low. The 
right height was forty inches, 
which brought the work on 
a level with his elbow, giving 
him a free swing when he 
filed. 


Nicholson Files come in 
many shapes and sizes and 
have countless uses from 
heavy filing to the finest fin- 
ishing work. 


Nicholson Files, recog- 
nized as the sharpest 
and most durable by 
industrial file users, are 
available at Hardware 
and Mill Supply deal- 
ers everywhere. 


NICHOLSON FILE COMPANY 
Providence, R.1., U. S.A. 


sHOLSo 
+> Gn ty © 
A FILE FOR 
EVERY PURPOSE 

















One simple move holds secret of this 


NC ALIC 





In solving this puzzle, the main 
thing is to make the right start 

I HIS magic square puzzle, which may 
be constructed easily from  cigar-box 
wood, involves the famous 15-14 princi- 
ple of Sam Loyd and is impossible to 
solve unless a certain move is made. 

A box with a sliding cover is first pre- 
pared as shown at A. Its outside meas- 
urements are 544 by 634 in. The top and 
bottom strips are %4 in. wide; the inner 
ones, % in. This size allows the blocks 
to be % in. square. 

Before the box is nailed or glued 
together, the bottom piece should be 
marked out and the numbers burned or 
printed into the squares as shown at B. 
A ¥%-in. margin is allowed for the border 
strips. These figures on the bottom board 
are needed for replacing the blocks. 

Next 27 blocks are cut out % in. 
square. The edges must be sandpapered 
or filed off slightly, otherwise they may 
stick and not move freely. If the pieces 
are stained and waxed, it will be an 
improvement. Two blocks are blank; the 
others have the numbers from 1 to 25 
printed on them. Another block 7% by 25% 
in. is cut out, and all are placed as at C. 





GT GAS Tae if} 
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How the box is made, and the blocks before and after being moved. Note that the num- 
bers arranged as at C add to 65 vertically, horizontally, and along the two diagonals 





guare Puzzle 


By ARTHUR L. SMITH 


To solve the puzzle, one of the plain | 
blocks is removed. The blocks are then | 
moved about without lifting any out of | 
the box to form the position shown at D, 

A variation may be introduced by glu- 
ing the plain oblong block in place and 
also block 13. In this case both plain 
blocks must be removed at the start. 

The plain blocks are necessary in this 
puzzle to permit a possible solution. If; 
the box were made square, for instance, 
and the central block marked 13 taken 
out to permit the moving of the other 
pieces, there would always be two nun- | 
bers transposed as in the 15-14 puzzle. 





The solution of this puzzle will appear 
in the March issue. 
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B LU E P 


T° ASSIST you in your home work- 
shop, PopuULAR SCIENCE MONTHLY 
offers large blueprints containing working 
drawings of a number of well-tested proj- 
ects. These prints are the result of a 
pioneer effort begun by this magazine in 
1922 to provide readers with authoritative 
drawings at a nominal price. This service 
has grown to be by far the greatest of its 
kind. It is conducted solely for your 
benefit, so do not fail to take advantage 
of it at every opportunity. 

The blueprints are clearly printed on 
heavy paper 15 by 22 in. In the follow- 
ing list the blueprint numbers are shown 


Airplane Models 










































RIN T S 


to Help You in Your Home Workshop 


in italic type immediately following the 
descriptive title. In ordering it is neces- 
sary to give only these blueprint numbers. 
Where the title is followed by one number 
only, the blueprint is on one sheet and 
can be obtained for 25 cents. Wherever 
there are two numbers, it means that there 
are two sheets in the set, and the price 
is 50 cents. Three numbers indicate that 
the set consists of three sheets and costs 
75 cents. In a few cases, too, there is 
more than one project on a sheet. A cou- 
pon is given below for your convenience 
in ordering. When using the coupon, be 
sure to enter the numbers correctly. 


Clipper—Sovereign of the Seas, 51-52-53... .75 
Constitution (“Old Ironsides’”’), 57-58-59... .75 
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Bremen (Junkers, 3-ft. Flying), 89-90.......... $ 50 = Covered Wagon, 118-119-120......c.ccsceseecseseese: .75 
Combination, 20-in-1, S| ee sossnnsanennecens -50 Destroyer—U. S. S. Preston (3114-in. Hull), 
Lindbergh's Monoplane (3-ft. Flying), 69.. .25 I ictal aiclaeiacicieanentints 75 
Rise-off-Ground Tractor, B-ft., FO ..rrerreseeereees 25 Galleon, Spanish Treasure, 46-47... .50 
Seaplane, Tractor, ig, Ce eviccenssnscesstesicesesnnnse ae Mayflower (17%4-in. Hull), 83-84-85 occu... .75 
Seaplane, Morris (Record 12% min.), 102.. .25 Motorboat, 29-in. Toy, 63-64 ccc +50 
Single Stick, Tractor, 30-im., 82... .25 Pirate Galley or Felucca, 44-45 50 
Tractor (Record Flight 6,024 Ft.), 104........ 25° Roman Galley (19-in.), 138-139 ccccssses .50 
Twin Pusher, Racing, 35-in., 56... scaahlinaiaaoniaie = Santa Maria (18-in. Hull), 74-75-76... .75 
Winnie Mae (4-ft. flying), 141-142-143.......... ° Schooner—Bluenose, 110-111-112.....cccs000000--- 75 
Sedan Chair, Queen’s, 123-124....... .50 
Boats Stagecoach, Concord, 115-116-117 75 
Canoe, Sailing Outfit, 25 25 ee ew. Small, with Horses, 4 
’ ogee aerial P EE uiiaicthecisiasassanthbiseiiiasbinssnsinectisesenten ‘ 
Outboard Racer, 11%%-ft., 128-129 Ltcaccinciaioneseion -50 Steamboat, Mississippi, 94-95-96... 75 
Sailboat-Motorboat, Combination (15 ft.), Viki Shi 61-62 50 
131-132-133 ws iking ip, “DE ercerreerecnoccssseesovrsassosensescosossosees . 
Weather Vane, Ship Model, 66...............c:0008 25 
A Yacht, Sea Scout, 42-in. Racing, 106-107....  .50 
Furniture Yacht, 20ein, Racing, $8......cccccssssccsssssssssssssesse 125 
Bookcase, Modernistic, 88...............::+ .25 
MEROR, BEMRER, FF ceciccescsiiscsaccesccossneee = Toys 
Book Ends, Modernistic, 100............... ‘ . , i 
Bookshelf, Modernistic, 100................. 25 Airplane Cockpit with Controls, 114............ 4S 
Bookshelves, Hanging, 77... .25 Birds and Animals, DU vessrssssosseess sessensscsnseneneessnes .25 
Bookstand, Modernistic, 88...........-sssssssse 25 Broncho, Doll’s House, and Train, 14............ .25 
Book Trough 68 ee ee ee .25 
ee 33 Doll's House Furniture, 73... 28 
Cedar Chest, Mahogany Trimmed, 17............ 25 Drill Press, Woodturning Lathe, Jointer, 
Chair, Rush-Bottom, 36..........:ssssesssereceeeeeaeens .25 and Circular Saw, 113 25 
Chest of Drawers, Salem, 39..cccccccccceccee 25 Dump Truck, 101... 2S 
ee, “TU TG inccsicccscsasncscancosncnsacesssseancson .25 i BD ranccssccssrnnscscssessensvessssscssnancscsccsssnnaseessesere 0S 
Clock, Grandfather, 19......ccccssvsssvsssssseseseseeeees 25 Fire Emgine, 100....cssoeecceccssseesvssessnnseseese 25 
Desk, Colonial, 22............... DG «A RI, OT iiss occa sss ectcasccsee secs 25 
OE eee re: . .25 Play Table, Pullman, 28... ccc 25 
Desk, Sheraton Writing, 4..........0:0 00 Cee EE | 
MU, UNI, Geass ssccacshnssccsecessscvoeoecentens 125 Ta Wagon, 29.....cccccccrenreeecressneeeecenerinneseesee - 25 
End Table, Magazine, 0" RS EOE a 25 Tractor, ES ee ae ea <iiisinibdiaiapia i tileplalins .25 
Ritten Cobia £................. 25 WHROTRETOW, TRUGIG,,. 29 von. -.ccccsccscescccscenscssocese .25 
Kitchen Table Cabinet, 27........ .25 . 
Lamps, Modernistic, 9%............ .25 Miscellaneous 
age meng pam BOB savorevacorvenssnnnnnnennnssnne Bsdaw, Gate, Wa DAate, Dovcccicccccccsciccesscsrscrssese 25 
Radio Cabi mn Sete S096................. 50 Baby’s Crib and Play Pen, 26 .25 
ae ~ Sonshine mamaaian ; Bench Hook, Combination, 30............0.00.-.  .25 
Screens, Modernistic Folding, 91 25 ON TN, I ccsssiscssstsctcacscacsracscoescosas .25 
one a Two, Pee enincionier = Garage, One-Car, ae - Are .25 
= lite ec iennelie of aca 25 Log Cabin (Three MD, BIG isvciscsnnniacccseseces .25 
menage Be OT aa asec “25 Puzzles, Six Simple Block, 65.......-.ccccssess:s0« .25 
I CN a sacecsandapicinsvanssossnnenanscsee 25 ae eg Py Pie ee ee = 
Stand, Low Modernistic, 1090...............::.c00000 .25 Trellises, G ‘rd 2 aca 34 gre nee rater ane at rr 
NO, GRGD EAR, BE os ccsccsesicsessciere .25 Workbench ro Pipe air samme ester sod natrsarsceasastenserers 2 
Table, Sheraton, 38... 25 ah, SeeMkstiscsinsasennaainunisesttnninassenscstoiendtesauanins 29 
UND, WUE, DG oaincicscecccicccses oceesse .25 
Table, Tilt-Top, and Bench, 11...................0.0+ 25 Popular Science Monthly 
Ween Oak (Top 20 by 24 in.), 140 . 381 Fourth Avenue, New York 
Telephone Table and Stool, 18..ccccccsssssssssu .25 Send me the blueprint, or blueprints, 
numbered as follows: 
Radio Sets | Ee ere 3 or 
Amplifier, Three-Stage, Audio-Frequency,42 .25 INO... 20 No seeeee Peccces a ET 
Five-Tube (Battery Operated), 54-55............ .50 | er ae ee (ree 
Four-Tube (Battery Operated), 43................ 25 I am inclosing....... dollars....... cents 
Full Electric Headphone Set, 130 25 in payment (25 cents for each number). 
One Tube (Battery Operated), 103 25 
a SS ee earn .25 Name 
Short-Wave Converter Unit, 137.0... 25 Stree 
reet 
Ship and Coach Models City and State... olathe asesaia cia csigoibaceoniasiéeaieaeene 
zs Note: Please print your name and address very 
Barque, Scenic Half-Model, 108................... .25 clearly. If you do not wish to cut this page, 
—— — io a wees = order on a separate sheet. 
ipper, Baltimore (8-im.), 92... F 
a ees ghee 
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How to | , 


Build a . 
p Bench 





Sho 


Folding Work-Table, Saw Horse, Tool 
Box or Cabinet, Mitre Box & Saw Case 


UILDING your own workshop furniture 

is Fun, when you are guided by this new 
ATKINS book for home craftsmen. Pages 18 
to 29 give you full instructions and working 
diagrams to build a complete shop outfit— 
saw horses, folding table, work-bench, tool 
box, wall cabinet, mitre box and saw case. 


And to help you make good joints in building 
these and other projects, the book shows 
how to cut and fit the 24 types used most in 
shop wood-working. 


Eight other helpful chapters in this new hand- 
book! They deal with: Pleasure and profit in 
a home shop; how to lay out and equip a 
shop, select tools and machines, and choose 
woods; where to obtain 450 job plans; easy 
ways to cut and work metals, do grinding 
and filing; books for shop workers; and give 
you facts on fifty “Silver Steel’’ saws to do 
easier and better cutting in your shop. 


This how-to-do-it book is helping thousands 
of men and boys get more fun and profit out 
of their home shops and tools. Ithas 40 pages, 
size 6 x 9”, and costs only 10c. Send coupon 
for a copy of the 1932 edition, now. 


If dealer does not have the Atkins Saws you want, write us 


uns and Company 
* Saws 
a 


EC At 
Issued ee suver STEEL 
Iadvanarot’® hd 

. 


oS 





j E. C. ATKINS and Company, Est. 1857 
| 428 S. Illinois St., Indianapolis, Ind. i 
| enclose 10c for an Atkins How-To-Do-It Book. | 
! 
I 
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SLEEP TONIGHT 


fo iF 
FATHER: This old knee might have kept me 
awake again. But it feels fine now. 


MOTHER: I knew it would. Damp weather 
* can't borber you with Sloan's in the house! 


DAMP-DAY PAINS 


Pat them away—Sleep! 


Don’t let stiff, sore joints rob you 
of sleep in cold, damp weather. 
Just pat on Sloan’s Liniment. Fresh 
blood flows at once to the sore spot. 
Pain gives way to warm, soothing, 
welcome relief. You enjoy a good 
night’s sleep. Get a fresh bottle 
today at your druggist’s. Only 35¢. 


Arey 
Liniment 








































the World TALOG 
©" BOATS) CREE / 


— oo van -. 
OUTBOARD MOTOR BOATS—For Every Pur- 
pose and Every Purse—The very fastest and most 
seaworthy Boats for family use, and a strictly up- 
to-date line of Step Plane Racing Models. Holders 
World’s Outboard Endurance Record. 

Rowboats 

$48.00 

and up—= 

Most complete line ever offered, at real money- 
Cances saving prices. 
$50.00 
and ap— 
Some all wood, others canvas covered. Light, swift, 
safe, strong and durable. Many color combinations. 









Motor 
Boat 
$745 
Mahogany Runabout. 16 and 18 ft. Speed 25 to 35 
mi. per hr. Complete with 4-cycle motor installed, 
including electric starter and reverse gear. 


CATALOG FREE—SAVE MONEY—ORDER BY MAIL 
Please state the kind of boat you are interested in (45) 
—_—_—"— 


= TWO LARGE FACTORIES 

THOMPSON BROS. BOAT MFG. CO. 
219 Ann St. Write to 119 Elm St. 

PESHTIGO, WIS. Either Place CORTLAND, N. Y. 













A definite program for getting ahead 
financially will be found on 
page four of this issue 
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“Tool 


to his 
Equipment 


By 
HOLT CONDON 






How the main body or barrel of the 
holder is set up in order to drill 
holes for three sizes of boring bars 




















HE boring tool illustrated above 

follows logically the jobs already 

described in this series (P.S.M., 
Nov. °31, p. 115, and Dec. ’31, p. 106) 
and may be attempted with success by the 
handy man who has an engine lathe and 
the limited equipment already described 
—a mounted four-jaw chuck, lathe dog, 
cross-feed stop, knurling tool, and a set 
of drills. 

Reamers are rare in the home shop, 
but a bored hole finished with a tool 
properly ground and honed and supported 
in this rigid holder will produce results 
that are comparable in accuracy and fin- 
ish to reamed holes. For sizing these bored 
holes, it is a good plan to collect short 
pieces of drill rod and such automobile 
parts as wrist pins, which are accurately 
ground to common fractional sizes, and to 
use them as plug gages. 

As a nucleus upon which to build this 
tool, the writer bought the two caps to 
fit a standard 9/16-in. boring bar and 
designed to hold inserted cutters. One of 
these caps or tips mounts a tool at 90 deg. 
with the bar, and the other at 45 deg. A 
tool steel bar was centered and turned up 
and a thread chased on its end to receive 
either cap. 

The body of the holder, 2% in. in diam- 
eter and 2% in. high, was next worked 


THE HOME MACHINIST ADDS A 



















In the oval is shown 
the completed boring 
tool with a 9/16-in, 
boring bar in place, 
It carries a cap or 
tip in which the cut- 
ter itself is mounted. 
Several smaller bars 
are also illustrated 


up from a piece of cold-rolled shafting. 
It was chucked bottom out, drilled through 
to 5@ in. and counterbored to 1 in. with 
the new bar held in an improvised set-up. 
The smaller diameter was knurled. An 
encircling groove was then turned 15/16 
in. from the base to locate the level of 
the three holes to be drilled through its 
center, and the piece was cut off. 

It became necessary at this point to 
bring the cleat for the lathe slot and the 
stud to completion in order to mount the 
body or barrel for drilling the three radial 
holes. This cleat was turned as a disk, 
bored to 1 in. for the stud, and counter- 
bored for the flange of the stud. Flats and 
shoulders were worked out in the vise with 
saw and file, and spotted for a fit in the 
slot of the lathe compound rest with the 
aid of copper sulphate solution. 

The stud was turned on centers from a 
piece of 1'4-in. shafting and shouldered 
down to 5@ in. for the thread (5% by 18 
S.A.E.), which was chased to fit an auto- 
mobile steering-wheel nut, which happened 
to be on hand. 

The barrel of the holder was laid off 
into sixths around the central groove and 
these points prick-punched to locate both 
ends of the three holes for assorted bars 
4, 3%, and 9/16 in. in diameter. The 
assembled parts were located by means 
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Get Your FREE Copy 


Go to your local store where you can buy the 
new Lathe, the new Planer and other “Driver” 
Tools either part by part at not over one del- 
lar each, or a complete machine, as you choose. 
See all the new tools in operation, or, if more 
convenient, write us for your free copy of the 
1932 catalog. 


New 
DRIVER MAGAZINE 


Get the first issue of Dri- 
ver’s new woodworking 
10e¢ magazine. Sells for 10c 
a copy or $1.00 for ten 
issues. Full of new pro- 
jects you can make. Blue- 





print, 17!'' X 22", of 

‘ Bridge-End Table. Half- 
PT Hour Lathe projects. 
vv s “Questions & Answers” 

The H O M E column. Many other fea- 


tures. Send 10c for first 
issue. 


CRAFTSMAN 


cdited at thet 
- oe a 
= oe oe ee ee ee ee ee ee ee ee ee es ee ee ee ee ee ee 


Walker-Turner Co., Inc. I buy Driver Tools 
Dept. R. Plainfield, N. J. 


Se nd my Send first issue of The 
‘REE copy of OME CRAFTSMAN 
1932“Driver” including 17”x22” blue- 
Catalog. print. 10c is enclosed. 


Name and Address 








YOU NEED THI 
TORPEDO LEVEL 


UST the thing for your home 

workshop. Indispensable to every 
tool kit. Torpedo style die-cast 
aluminum hollow frame with pol- 
ished top and satin finished edges. 9” 
long, 144” high, 5%” thick. Handy 
pocket size. No sharp corners, Has 
plumb, level and 45° glasses. Guar- 
anteed accurate. Bottom grooved for 
pipes and shafting. Only $1.25. At 
your dealer's, or sent, postpaid, on 
receipt of price. 


t EMPIRE LEVEL MFG. CO. 
Dept. P, Milwaukee, Wisconsin 


Worlds Lowest Priced 
Quali lyy 
Home : 


































Buy direct from Mill. Save $200 to $800. Price in- 
cludes all lumber readi-cut, millwork, windows, 
doors, interior woodwork, hardware, roofing, 
paints, varnish and stains. We pay freight. 


BUILD IT YOURSELF 


Aladdin’s famous Readi-cut System saves labor costs and 

lumber waste. Complete plans for quick, easy erec 

FREE Catalog shows many designs in Homes, 
Summer Cottages, Garages, Filling Stations, Tour- 

ist Cottages and Roadside Stores. Write for it today. Address 

nearest office. Ask for DIN No. 532. gay ¢ 

THE ALADDIN CO. Bax sis MiUSSN 


Big Value! ® 
BENCH SAW 


Here, wood workers is extra big 
value,—a quality electric driven 
inch saw at a price you can afford. 
Just the thing for home work shop, schools, contractors, or produc- 
work. Portable; Pas in electric light socket. Grinder, tool rest, 
extra pulley included. Also furnished without motor. Efficient, accu- 
Fnpeedd carefully guarded, safe; Arbor ball bearing mounted; 21 bi 
‘eatures make this finest machine of its kind at a popular price. Send 
for literature, and easy terms. 


Thomas & Nye, Inc., 176 Dana Ave., Warren, Ohio 
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of the lathe centers and drilled as illus- 
trated. The barrel was then split on the 
line of hole centers with a hack saw, and 
the two halves were faced off in the lathe. 
The hole in the stud thus formed was 
elongated axially with a file, and a small 
dowel was set in the flange of the stud. 
This dowel, registering with notches in 
the cleat, serves to fix the different angu- 
lar positions required and holds against 
the tightening of the nut. 

The smaller bars were forged to shape 
from drill rod and hardened. The small 
split block with casehardened clamping 
screws adapts the tool to boring very 
small holes. Mounted on the plain end of 
the big bar, it holds rigidly the tiny bars 
illustrated. One of these was ground from 
a dental tool and is capable of working 
in a 1/16-in. hole. 


This series will be continued with other 
articles to help the home machinist design 
and make his own auxiliary equipment. So 
far, no working drawings have been given 
in the series for the reason that Mr. Condon 
wishes to encourage beginners to do their 
own planning and make their own sketches 
from the start. Not only will this help them 
to progress faster, but they will experience 
the additional satisfaction of having done 
each job entirely themselves. 


PREPARING HIGH-GRADE 
TRANSFER PAPER 





TRACING PAPER 
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COVERING THE oan WITH SOFT PENCIL 
MARKS (LIKE PENCIL SHADING) 
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APPLYING SOFT BLACK LEAD DUST OR 
PENCIL SCRAPINGS 














RUBBING PENCIL SHADE MARK 
AND PENCIL SCRAPINGS WITH A 


BENZINE SOAKED CLOTH 


HOSE who do art craft work, as well 
as artists and draftsmen, frequently 
use carbon paper for transferring designs. 


| The ordinary commercial carbon paper, 


4935 


however, is unsatisfactory for fine work, 
especially as it smudges easily and makes 
lines which cannot readily be erased. A 
much better grade of transfer paper for 
artistic work can be prepared at home in 
as large sheets as are needed. 
Thumb-tack a piece of strong tracing 
paper on a board with a sheet of smooth 
white paper or bristol board underneath. 
Scribble the surface thickly with soft lead 


| pencil strokes; then sprinkle graphite pow- 


der or pencil scrapings over the partially 
blackened sheet and rub the graphite vig- 
orously into the paper with a wad of cloth. 
As the final and most important step, rub 
it again with a cloth saturated with ben- 
zine. This will leave the paper with an 
even and very sensitive coating —J. D. G. 
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Your Chance 
to learn what 


MORSE DRILLS 











Repeating our 
special offer of the 
new Drill Set for 50¢ 


nse from hun- 
dreds of readers to this special offer 
in the November issue of “Popular 
Science” that MORSE once again 


So great was the res 


offers you an opportunity to obtain 
for 50¢ (postpaid) the special com- 
plete set of six MORSE drills (sizes 
3/32’ to 1/4"). 


Throughout the metal working indus- 
tries of the world MORSE Tools are 
known and respected for their unex- 
celled cutting ease and speed, their 
uniformity and long wear. Now you 
can bring these MORSE qualities to 
your own work bench by clipping the 
coupon below. 


The six genuine MORSE DRILLS are 
carbon steel, straight shank, ideally 
adapted for use in Hand, Breast or 
Electric Drills. 


Fill out the os today, mail to 
your nearest MORSE dealer or to us, 
and learn why mechanics everywhere 
know they can do better work with 


MORSE TOOLS. © 


TWIST DRILL & MACHINE COMPANY 


NEW BEDFORD, MASS..US. 





Enclosed is 50¢ (in coin or money order) for 
which send me tpaid your special drill set No. 
28 of six (6) MORSE drills sizes 3/32” to 1/4”. 
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e HOW TO WHITTLE A SIMPLIFIED MODEL OF 


A Famous 


Low-Wing 
Plane 


By DONALD W. CLARK 


ODEL builders who have not the time or patience to 
go into the construction of complicated scale model 
airplanes will find that a realistic and, in all important 
respects, an accurate model of a Junkers low-wing 

monoplane can be made by following the drawings below. It 
was a ship of this kind, the Bremen, that made the first nonstop 
flight across the Atlantic from Europe. 

Only thirteen units are required. As in the case of the 
previous eighteen models in this series, the principal parts are 
of white pine. The wing is sawed from a piece 34 by 2% by 14 
in. It is tapered as indicated in the top view. The upper part 
is straight, as shown in the front view, but the underside is 
planed in a taper toward the tips, beginning at a line % in. 


—1 %e—| 








234" 





\ SOFT WIRE AXLE D 
( %4 DIA.) 
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How your model should look if you 
follow Mr. Clark’s instructions exactly. 
Its wing spread is 14 in., length 9 in. 











PAPER SHOCK 
ABSORBER 


The extreme simplicity with which model airplanes can be constructed 
by the methods described in the present series of articles was never 
better illustrated than in this photograph, which shows the few parts 
needed for building the Junkers plane, all of them very easy to make 


" from the center. The wing is fastened 


aati! 


| to the fuselage with two brads, one 1 in. 
(-) °5 and the other 3 in. long. 
| ie The fuselage is shaped with a saw and 
<=; a sharp knife from a pine blank 34 by 1% 


by 834 in. The wing seat is easily cut out 
with a fine-toothed coping or fret saw. 
A slot is sawed at the rear end to take 
the vertical tail, which is held tight with 
a small brad. 

The horizontal tail is made of thin metal 
and fastened with two brads, although this 
unit could be made of %-in. wood and 
attached in the same manner. 

Five metal struts make up the landing 
gear, which is held to the fuselage with 
six nails. The axle is bent in three places 
and passes through holes at the bottom 
of the V-brace strut. Shock absorbers 
are made by wrapping and gluing paper 
around the struts. The wheels are cut 
from \%-in. wood and are 3% in. in diam- 
. 8 eter. Small washers are placed on both 
‘ sides of the wheels, and the ends of the 
axle are flattened to hold them on. 
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ALUMINUM ” Z 
PROPELLER | HORIZONTAL TAIL 13% x44". 
BLANK VERTICAL TAIL 114" x 1%" ‘ 
la" x 234" (THIN METAL BLANKS) ) | +5 


This model can be painted aluminum or 
light gray all over and trimmed with dark 








gray. The corrugated effect may be ob- 
tained by lining all surfaces with dark 





WING BLANK | 
Ye X 242" x 14" 





gray lines, but this is unnecessary on such 











a small model unless the builder wants to 
gain an especially impressive effect. The 














--—FLATTEN 











—— 2%- —_4 
2%)" ——-», FUSELAGE BLANK 


p— 13% —+} | 











CUT OUT WITH 
COPING SAW 
















SCALE IN INCHES \ 


radiator, windows, and struts should be 
painted dark gray. 


The most famous of all Junkers planes 
is the Bremen, which crossed the Atlantic 
Ocean from Baldonnel, Ireland, to Greenly 
Island, Newfoundland, on April 12-13, 
1928. Those who wish to build a 3-ft. 
flying scale model of this historic airplane 
can obtain complete working drawings 
by sending fifty cents for PopuLAR 
ScreNcE Montuiy Blueprints Nos. 89 

















10 ll 


12 i  141n, and 90 (see page 107). 
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NOW ANYONE CAN MAKE 
TRUE PERSPECTIVE DRAWINGS 


550 650 
708 .700 
TH 750 
800 800 
830 850 
500 900 
350 -350 
1.000 1.000 





WITH CALIBRON PERSPECTIVE PAPER 
(Roughly Represented Above) 
Plans and elevations alone—or inaccurate perspectives 
may mislead you. True perspectives show how things 
really look. Make them with this unique chart. Three 
large sheets, 17” x 22”, with special graduations, 
closely printed in light tone, and full instructions for 
use, sent postpaid in U. S. A. for $1.00. 


CALIBRON PRODUCTS, INC. 
Orange, New Jersey 















Popularity 


comes quickly when you learn to 
play a band instrument. For quick 
advancement and greater musical 
success start on an easy-playing Conn. 
The choice of Sousa and the world’s 
greatest artists. Many exclusive im- 
provements at no added cost! ; 
FREE TRIAL, EASY PAYMENTS 

Write for details and free book. Mention 
instrument. ©. G. CONN, Ltd. 

232 Conn Building Elkhart, Indiana FR 


ce Thee 












Cards, stationery, 
cireulars, adver- 
tising, ete. Save 
money and time. 

Print for Others 
Big Profits. Easy 
rules sent. Junior 
press $5.90, Job 
press $11 up, power 
$149. Raised print- 
ing like engraving 
done by any of our 
presses. 

Sold direct from 
factory only. Send 
for catalog of 
presses, type, out- 
fits and all details. 





THE KELSEY COMPANY 





ui: venn ngs 











Here’s a beauty, true-to-line, 
easy to finish! Hull is fully 
shaped and sanded. 20” mod- 
el. Set includes blue prints 
and all parts, complete for 
$11. Send 15¢. (coins) for 
new catalog of fine models 
and coaches. 
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Roy Hancock, 323 $.Douglas Ave.,Portsmouth, Va, 
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AUTOMATIC CHECK-DRAFT 
REGULATOR FOR HOME 
HEATING PLANTS 


FroR any coal- or coke-fired furnace, 
much fuel that is ordinarily wasted 
in overheating the house, furnace, flue, 
and chimney can be saved by the use of 
an automatic check-draft regulator like 
that illustrated. It will also reduce the 
fire hazard. 

The device consists of a boiler pressure 
regulator of the copper bellows type and a 





When the flue-gas temperature reaches 280 
deg. F., this device opens the check draft 


few pipe fittings which really form a 
miniature boiler in the flue. It should be 
adjusted to open the check draft at a 
flue-gas temperature of approximately 
280 deg. F., which means that the steam 
pressure in the device will be about 30 
ib. per square inch above atmospheric 
pressure. It is very important that all 
the joints be perfectly steam-tight, so 
that the water in it will not boil dry. 

The safety blow-off is merely a “weak 
spot” purposely provided to prevent the 
copper bellows from being blown up if 
the pressure should ever become too high. 
A piece of soft metal from a tooth-paste 
tube will serve this purpose when set be- 
tween the halves of the pipe union. 

The writer has used one of these regu- 
lators through two heating seasons with 
even better and more economical results 
than were expected.—T. R. Warts. 


SAFETY BLOW-OFF MOVABLE . 
PIPE UNION WITH 
THIN METAL SEAL (7 | 
BETWEEN HALVES /e\,2) 









CONTROL § 


REGULAR FURNACE 
CHAIN 
+ 






PRESSURE 
REGULATOR 4 







CHECK ORAFT 
IN FURNACE FLUE § 





8" PIECE OF 1" PIPE, 
WITH CAP TO HOLD A 
SMALL QUANTITY OF WATER 


Drawing showing how the regulator is hooked 
up. Notice miniature steam boiler in flue 











il 
lt saves me 


MONE Y= 
that’s why | use it!" 


“You bet I use 3-in-One Oil—on every 
tool in my shop! What if it does cost 
a few cents more to buy? I’m saving 
dollars—not pennies. Why, I haven’t 
had a repair bill in months.” 


Blended from three different oils by 
a special process, 3-in-One does three 
different things at once to provide full 
protection for shop equipment. As it 


| lubricates, it also cleans working parts 
and guards them against ruff. 


Sold everywhere; in both handy cans 
and bottles. For free “Dictionary of 
Uses” write Three-in-One Oil Co., 


| 170 Varick Street, New York, N. Y. 








3-IN-ONE OIL 


CLEANS - LUBRICATES - PROTECTS 
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What you 


of CASCO 
Waterproof Glue 


Things you didn’t think you could 
glue, now put together forever with this 
wonder-working glue. CASCO is just a 
dry powder which is mixed with cold 
water in a few minutes into a liquid 
glue that sets permanently, like con- 
crete—heat-proof and 
moisture- proof. 


Repaired 
Warped Panelling 


“I used CASCO to hold 
panelling to a wall. It had 
warped away. CASCO 
y : did the job wonderfully.” 

== uy E.S., Mount Vernon, 























Resists Water on Table Top 


“Used your CASCO 
for gluing a top on 
a kitchen table. It 
is washed or wiped 
every day, but the 
glue has not loos- 
enedany.”—G.A.M., 
Ellington, N. Y: 


Repaired Violin 


“Had trouble with my 
violin not holding together 
in this damp climate. Sent it 
to New York for regluing sev- 
eral times without success. A 
friend suggested I try CASCO. 
When my fingerboard came loose, I 
glued it on with CASCO and it is 
holding better than any previous gluing.” 

—C. H. A., Charleston, S. C, 


MAIL THIS COUPON 


Receive Glue Sample 
and Folder of Uses 


Take this generous sample of CASCO 
Waterproof Glue and see for yourself 
the many jobs you can do with this 
glue that you could never do with any 
other glue. Just mail the coupon and 
10c—NOW! 














SERB SERB RBS eee es be | 
Pa THE CASEIN MFG. CO. OF AMERICA, INC. g 
a 205 East 42nd St., New York, N.Y. P.S.M. 2-32 a 

Here’s my 10c (stamps) for which please send me 2 

a your trial package of CASCO Waterproof Glue. 
* é 
a Name x 
a PR ccittnisdiiencisisttinuniinvetandmnannaitnnnonnnnneeis & 
; a 
ee so ccesaerasnpaniieicieainian 2 


* And here’s my dealer’s name and address (paint, 





. hardware, or lumber dealer) 
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Generating SMOKE and STEAM for 


Amateur 
Theatricals 
B 


ry 
KENNETH MALCOLM 


a fireplace, great smoke-gusts burst- 

ing in from an offstage forest fire, 
steam issuing from grotesque modernistic 
machinery or even from the spout of a 
humble teakettle—all the realistic steam 
and smoke effects which so often add to 
the interest of professional dramatic pro- 
ductions can be easily duplicated, at least 
on a moderate scale, by the amateur. 

The apparatus to be described is a sim- 
plified version of that used in the pro- 
fessional theater, and costs not more than 
a dollar or two. The smoke—produced 
chemically by uniting ammonia gas with 
chlorine—is harmless and may be gener- 
ated instantly wherever desired. 

Obtain three 1-pt. fruit jars with screw 
caps, about 3 ft. of 34 in. outside diam- 
eter glass tubing, some sealing wax, and 
6 or 7 ft. of 34 in. inside diameter rubber 
tubing. Except for the chemicals and per- 
haps a box or rack, these are all the mate- 
rials necessary. 

From the glass tubing cut three pieces 
6 in. long, and three 3 in. long. This may 
be done with a tube cutter or simply by 
notching the tubing with a small triangu- 
lar file and—with the tubing held in your 
two hands so that the notch is away from 
you—breaking at the notch. 

Beneath the cap of each jar will be 
found an inset of white glass. As this can- 
not be drilled with ordinary drills, care- 
fully break it out. Then, through the top 
of the caps, drill two 3-in. holes, as indi- 
cated in the drawing. 

Inside of each cap now melt a thin 
layer of sealing wax by heating the cap 
over a spirit lamp or a low gas flame. 


CO sienia wisps of smoke rising in 
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PERFORATIONS 














How the apparatus for making stage smoke 
is arranged, and a suggestion for a case 


-until the solution reaches the middle of 





Blowing into the mouthpiece causes a cloud 
of white smoke to pour from the outlet tube 


This is to prevent the chemicals from 
eating the metal. Next, seal one long and 
one short tube into each cap by applying 
a generous mound of wax on the under- 
side of the cap. Allow the tubes to pro- 
ject about 2 in. above the top. 


A! A druggist’s or a chemical supply 
house, buy about 4 oz. each of con- 
centrated ammonia, commercial hydro- 
chloric acid, and glycerine. Pour the acid 
in one jar, ammonia in another, and gly- 
cerine in the third. To each add water 


the jar. Do not put the chemicals into 
the jars until the covers are ready to 
be put into place, because the ammonia 
and acid give off very penetrating and 
disagreeable odors (perhaps even danger- 
ous) and soon lose their strength. 

When the caps are in place, the jars 
must be air-tight. If rubber rings or gas- 
kets are lacking, a heavy coat of vaseline 
applied to the thread of the caps will 
make an adequate seal. 

The three jars should be connected with 
two short lengths of rubber tubing as 
shown—the longer glass tube of the cen- 
ter jar being connected to the shorter 
tube of the first, and the shorter tube of 
the center jar being connected to the 
longer tube of the third. It is very impor- 
tant that they be arranged in correct order 
—first ammonia, second acid, and third 
glycerine. The glycerine solution acts as 
a sort of filter. 

About 2 ft. of rubber tubing should be 
connected with the long tube of the first 
jar. A short length of glass tubing should 
be inserted in the other end for a mouth- 
piece. One end of the remaining length of 
rubber tubing should be pushed over the 
short tube of the third jar. 

Blowing into the mouthpiece will cause 








— 





POPULAR SCIENCE MONTHLY 


8 





| 











EGO! 





Winter 
profital 
our 27 
The W 
fully vy 
assemb 
Send 1 


3144 


FEBF 











cloud 
tube 


from 
ig and 
plying 
inder- 
) pro- 


upply 
' cone 
ydro- 
> acid 
1 gly- 
water 
lle of 
into 
ly to 
nonia 
- and 
nger- 


jars 
' ase 
eline 
will 


with 
g as 
cen- 
orter 
ve of 
the 
|por- 
rder 
-hird 
s as 


d be 
first 
ould 
uth- 
h of 

the 


1use 











Make Beautiful Worn 
Furniture at !/19 ST9R* 


Our Illustrated 
Catalog Prices 
Hundreds of Ifems 

Domestic, Foreign, Lumber 
—Burl, Crotch, Diamond 
Matched Veneers—Inlay 
Woods, Bandings—Many 
Styles Carved Turned, Fluted 
and Twisted Legs—Cabinet 
Hardware—Tools, Machinery 
and Supplies. 


SOLID 23" Eg 
or Walnut 28" 55¢ 
L-112 TumeNDED Legs ¢ Each 


See L-106 


Our large, new 

44-page catalog 

is very inter- 

esting. Send Pes le 

10c in coin or 

stamps tocover Inlay bandings 15¢ a yard up. 

postege end Beautiful assortment of 20 differ- 

feed on fret or- or- ent woods, 4%” x 2%” x 5” all 

der ° labeled, only SC cahianadadintaanenmete 1. 
CRAFTSMAN WOOD SERVICE COMPANY 

We Ship All Over The World 
L106 7354 Vincennes Ave. Chicago, Ill, 
























New 10th Anniversary Catalog 
jot out! 144 pages crammed 
of bargains. Everything 
— in radio at lowest wholesale 
eens. Replacement parts, tubes, 
its, speakers, accessories, Lafay- 
ette’ 7. PS ‘and 10 tube Super-Hetero- 
dynes, etc. Brand new, nationally 
advertised radio merchandise. —— 
for this FREE 144 page book 


WHOLESALE RADIO 
a ICE CO. 


Dept. B-27 
38 Vesey St., 4 York, N.Y. 


HEW y 193) bargains 
DEPENDABLE 


Parks moderate-priced 



















FT TO a (TOOT 








woodworkers are sturdy 
and dependable. Just the 
thing fora home workshop. 
Write for complete catalog. 
THE PARKS WOODWORKING 
MACHINE CO. 
Dept. PS-2 
1525 Knewiton St. 
Cincinaati, Ohie 

















SCALE RAILROAD 
MODELS 


just like those bought 
by Baldwin Locomo- 
tive Works and the 
Pennsylvania Rail- 
road are available to 
the model railroader. 


NO PARTS, completed models only of every 
type of equipment, track, etc. Send 35c for photos 
and description. 





EGOLF SCALE MODELS PaiLsctbuix 
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Winter evenings ‘oul not be more pleasantly and 
profitably spent than assembling a boat from one of 
our 27 beautiful designs. 

The Welch System of Boat building has been care- 
fully worked out. Parts for any model ‘can easily be 
assembled by the novice. 

Send 10 cents for 1932 catalog. 


J. B. WELCH, INC. 


3144 North 31st St. Situenedeon, Wisconsin 
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white smoke to pour from the tube at the 
other end of the apparatus. It may be led 
by the tube wherever desired. Instead of 
coming from a single point, the smoke 
may be distributed. An attachment for this 
purpose may be made by taking a 2-ft. 
length of rubber tubing, corking one end, 
inserting a short glass tube in the other 
end for aid in connecting, and cutting a 
line of holes at intervals of 1% in. 

To assist in transporting and storing 
the apparatus and prevent the jars from 
being overturned, it is advisable to con- 
struct a rack or a complete case. 

Commercial smoke apparatus is gen- 
erally operated by air that has been com- 
pressed in a tank by a hand pump. This 
arrangement may be imitated by amateur 
builders, if so desired, but lung power 
is much cheaper and less complicated. 


MAKING A YACHT MODEL 
LEADS BOY TO BUILD 
16-FT. MOTORBOAT 

















fe 42-in. racing yacht model was 
built by Harry C. Scanlon, of Brook- 
lyn, N. Y., from our Blueprints Nos. 106 
and 107 (see page 107). His success was 
so encouraging that, although only fifteen 
years old, he saved enough money from 
his weekly allowance to buy the materials 
for the 16-ft. outboard motor boat shown 
below, which he constructed unaided 
from plans published in the June and 
July, 1929, issues of this magazine and 
reprinted in the Home Workshop Man- 
ual. He is a high school student. 

















Motorboat built by young Scanlon. Plans for 
it are given in the Home Workshop Manual 








This Man’s Wife 
Teaches Him To 
Enjoy His Pipe 





Finds New Tobacco When 
All Others Fail 





Walter H. Noble is a lucky fellow. For not 
every man has a wife who knows what to do 
when his pipe goes back on him and he’s at 
his wit’s end to know what to do to get real 
smoking satisfaction. Let Mr. Noble tell you 
in his own words what happened: 


19 W. 44th Street 
New York City 
Oct. 2, 1931 


Larus & Bro. Co. 
Richmond, Va. 
Gentlemen: 


For many years now I have been just 
an “off and on’’ pipe smoker, for I have 
never been able to find a tobacco that had 
no bite and no unpleasant aftertaste. Dur- 
ing this time I’ve smoked many, many 
brands—some costly, some cheap. My sis- 
ter even sent me an expensive pipe from 
Paris, but it was no go. 

The pipe was all right, but not the 
tobacco. Last summer while up in _ the 
country my wife saw one of your advertise- 
ments in a magazine, and sent for the sam- 
ple offered. The sample never arrived, but 
your letter stating that it had been mailed 
did. This stimulated my desire to try your 
tobacco, so I bought some. I want to say 
that I am grateful to you for bringing this 
fine tobacco to my attention. I really enjoy 
my smoke now, and my pipe has at last 
come into its own. 

Most cordially yours, 
Walter H. Noble. 


P. S. Never mind the sample now. Send 
it to some other man who may have had 
the same trouble I did. If he tries it I feel 
sure that he will be a convert. 


There’s a man who'll leave no stone un- 
turned to find just the tobacco he wants! 
Even when his Edgeworth sample failed to 
arrive, he made up his mind to give this 
tobacco a try anyhow. And, happily, he 
found what he wanted. Speaking of samples, 
that was a thoughtful P. S. that Mr. Noble 
appended to his letter—just the kind of 
good luck one enthusiastic pipe smoker 
would wish another. 


Your name and ad- 
dress, sent to Larus & 
Brother Co. at 110 S. 22d 
St., Richmond, Va., will 
bring you a generous 
sample packet of Edge- 
worth. If you get the 
smoking enjoyment out 
of it that most men do, 
you can be sure of find- 
ing the same fine quality 
in the Edgeworth you 
buy at any tobacco store, 
for Edgeworth quality is 
always the same. 

You can buy it in two forms—Edgeworth 
Ready-Rubbed and Edgeworth Plug Slice. 
All sizes from 15 cent pocket package to 
pound humidor tin. And, by the way, you'll 
enjoy listening to the Dixie Spiritual Singers 
as they sing in the Edgeworth Factory over 
the N.B.C. Blue Network every Thursday 
evening. 
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IMPROVED WORKACE 
WOODWORKER 


[AA 1 to 


Convert raw lumber into furni- 


ture, novelties and other use- 
ful articles. Work out your _ 
ideas with your own complete 
electric woodshop for pleasure 
or profit. Turn, saw, plane. 
grind, sand, buff, and jig saw 


with sleet E. Simoly plug formerly $89.00 

into electric socket od ex 

model at sharply ay = price. sy terms 

$9 down y~! ring Send for 9. 

offer and full in p a Ag down 
+ 


S ft. Workshop includes 
4” Planer, 8” Circular Saw, 8” x 36” 
Lathe, 8” " Sander.6 ” Buffer, 5” Grinder, 
Saw Attachment, Tilting 
Ww H.P. Motor, Endless 
Belt, Pulleys, Guards . Sub Base, Cable 














Rt 


Ace 36 in. Lathe — $10 


Workace 16 ad 
eunmdes 


‘ast, acc a 
& sturdy, 
wees 

moto: 


60° 


Workace and Ace — 
chines are ie, 

anteed and —~ oy be 
z D. Wallace Co., larg- 
estmanufacturers of Port- 
able Woodworkin,  & 
chines in the Wor! 


Send for full size il- 
lustration of Work- 
ace Woodworker. 


J. D. WALLACE & COMPANY 
4 Wilcox St. and California Ave., Chicago 
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WAGON-MAN.. 
We Furnish the Capital 


A great, responsible, successful, 40-year-old company 











now makes this surprising offer to honest men. Invest 
no cagitalt Let us start you in this permanent business 
that YOU own _and control yourself. Become the 
authori mnon Dealer and handle the com- 
plete McConnon line—no red tape and no division 
of line. We finance you. You extend credit to your 
own friends and customers when you please. Only a 
certain number of these ‘‘no-investment’’ propositions 
are open. Each one offers a good living with a chance 
to put some money in the bank every week. Honest, 

steady men who write promptly are assured of first con- 

sideration. Write today and ask for ‘‘no-investment”’ 

offer. Address The House Of Friendly Service, McConnon 
& Company, Desk D-13802, Winona, Minn. 


PREVENT FATAL 
NIGHT CRASH 


67,000 BEAM CANDLE POWER 
ONE FIFTH OF MILE OF LIGHT 
NO GLARE 








An amazing ‘‘two-beam”’ light invented by 
a famous light engineer now gives drivers 
complete safety at night. Road is bright 
as day for 1000 feet—yet secret principle 
absolutely prevents glare! Kinney of 
Chicago made $96 in one day! Big terri- 
tories—a fat share of 23 million prospects. 
Write today for full facts about this amaz- 
ing safety Speedlight and find out about 
wonderful money-making sales proposition. 


SPEEDLIGHT COMPANY 

















This lightproof box with a spring-operated door prevents practically all danger 
of fogging one’s supply of bromide paper during the process of enlarging photos 


Spring-Door 


Aids in Making Photo Enlargements 


making photographic enlargements 

so as not to fog the unused sheets 
ordinarily is a nuisance. The package 
has to be opened, a sheet extracted, and 
the package folded up again. 

A specially built box with a spring- 
operated door will eliminate this trouble. 
Furthermore, as the spring hinges auto- 
matically close the door light-tight when 
you let go the knob, there is no chance 
of turning on the white light while the 
unused paper is exposed. 

The size of the box should be deter- 
mined by the size of bromide paper you 
use. The box illustrated was made to 
hold 8 by 10 in. paper, and the shelves 
allow three different kinds to be avail- 
able without opening any packages. To 


| J ‘rnaking pt bromide paper while 
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SHELVES 


a a i ee 


ALL BOX PARTS 

ARE 34) THICK AND 

HAVE ¥ax¥q RABBETS 

ON ALL POUR EDGES 
AS SHOWN 


End view of the assembled box and how the indi- 
vidual parts appear when rabbeted and grooved 





SPRING 
HINGE 





Box for Paper 


obtain a sheet of paper, swing the door 


down by means of the knob, remove 
paper, and let go the knob. 
The construction of the box is| 


extremely simple if you have the ordi- | 
nary type of home workshop power saw 
with a dado head. The drawings show 
how every joint is rabbeted so that no 
\light can leak inside. 





Assuming that you have a supply of 
34-in. boards on hand, the first step is 
to cut two rectangular | pieces 954 by 12 
n., then two pieces 434 by 11% in., and 
two more pieces 434 by 934 in. This gives 
you the top, bottom, sides, and back and 
a piece for the swinging door. Now set up 
the dado head on the saw to cut a rabbet 
measuring 34 by 36 in. and rabbet all 
‘around the edges on one side of each 
board. Assemble the pieces tempora- 
rily as shown in the drawings to see 
that everything fits. Note that no light 
can get in at a joint without passing 
around two right angles. Fortunately 
for the bromide paper, light won’t do 
this. 

The next job is to groove the side- 
pieces (those measuring 434 by 11% 
in.) for the two shelves, which can 
be cut to fit from 1%4-in. plywood. Cut 
a semicircle out of “the front edge of 
each shelf to facilitate sliding out the 
paper. 

Now glue or nail the box together 
with the exception of the end which is 
to be fitted as a door with spring 
hinges at the bottom. Nail two cleats 
34 by 1 by 934 in. across the front 
and back edges of the bottom. They 
keep the box off the table and out of 
any developing solution that may get 
spilled while you are working, and the 
front cleat serves as a base for the 
spring hinges. It will, of course, be 
necessary to plane off part of the 
upper edge of the door to allow it to 
swing into place. Any convenient home- 
made or purchased knob can be fitted. 

It is desirable to add a simple lock 









—_— 





1731 Belmont Ave., Dept. 340-B, Chicago, Ill. 
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A yt / Chuminum can be sotclened: 
\ 

= ALUMAWELD all metal SOLDER 
Swill repair any known metal! 


Revolutionary all metal solder. Repairs any metal. Easy 
to apply ... without flux. Needed by every home, shop 









and factory. Unconditionally guar- = 
anteed to give perfect results. 
Alumaweld is positively 
guaranteed to repair aluminum, pot metal, 
die castings, iron and steel QUICKLY and 
permanently. Send 50c for complete kit. 
Money back if not 60. G5. DEALERS! 







Send 50c for complete 
ALU MAWELD CO. kit of Alumaweld and 
P'Glendale, Calif. our sales proposition. 


FANCY WOODS 


We have in stock SO kinds of hard and soft fancy 
woods for Inlaying, Models and Scroll work, 
Mouldings, Inlays and Borders. Send 14c postage 
for List No. P. S. We also have an illustrated Cat- 
alogue describing our designs for Scroll Work, 


35 cents. 
H. L. WILD, 510 E. 11 Street 


Phone ALgonquin 4-6056, New York City 
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FORMS TO CAST LEAD SOLDIERS, INDIANS, TRAPPERS, 
Hunters, wild and Farm Animals. 222 Wonderful ‘‘True to Life’’ 
models. Easy and inexpensive to make. I furnish all necessary 
material. Send 5c Stamp for Illustrated Catalogue. 


Henry C. Schiercke, Ghent, New York 


54, CHEMISTS 


b= Catalog Illustrating 2500 Chemist’s 
ie Supplies, 5000 Chemicals, Minerals, 
Drugs, etc. and listing 1000 scien- 
tific books sent for 50c. Glass Still 
as illustrated capacity of flask 1 Qt. 
complete $8.00. 
LABORATORY MATERIALS CoO. 

641 East 7ist St. Chicago, III. 
















Boeing 
Biplane 
Travelair 
. pny 
my 
Faicon 
Size 


Build 3 Models for $1.65 


Biggest value ever offered; IDEAL Postpaid 

3-in-1 Kit contains qvery ening, re- ee 
wired to build these 3 Flying Mod- 

els, including Plans and Instruc- 

tions. Easy to build. 

IDEAL AEROPLANE & SUPPLY CO., Inc. 

28 West 19th St. N. Y. City 
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NOW! Expert @ 
Cabinet Work 
at Home 


Here’s a new easy 
way to make extra‘ 
money at home in 







a. => .. 
spare hours. H & No. 2 H. & A. Wood Lathe 


Bench Lathe helps you turn out expert work. Trellises, book 
ends, cabinets, chairs, etc. Fast, accurate. Sturdy and de- 
ndable. Finest materials. Ball bearing equipment. Portable. Plugs 
nearest lightsocket. Reseonably priced. A part of H & A Unit Plan 
Craft Shop or sold separately. rite for NEW FREE CATALOG. 
HESTON & ANDERSON 802 Park Ave., Fairfield, lowa 





SHIP MODEL FITTINGS 


Extensive line of quality fittings—for sailing ships. 
e 






whalers, steamships, destroyers, yachts. Single and dou 
boxwood blocks; dead eyes; oars; water buckets: belaying pins:stan- 
chions; propellers; anchors; etc., etc. ymplete metal fittings for 
yosporer Preston. Electric motors. Blue prints by Capt. McCann for 
jana. Complete construction sets for many models, Send l5c 

today for big, illustrated catalog. 


4 
V A. J. FISHER ra 
F fl... 1002-2Etowah Ave. [@yeuens 
Royal Oak, Mich. I5¢ 











GEARS 


In Stock— Immediate Delivery 


Gears, speed reducers, sprockets, thrust 
bearings, flexible couplings, pulleys, etc. A 
completeline is carried in our Chicago stock. 
Can also quote on special gears of any kind. 
Send us your blue prints and inquiries. 


Write for Catalog No. 214 


CHICAGO GEAR WORKS 
769-763 W. Jackson Blvd, CHICAGO, ILL. 

















IT’S EASY TO MAKE BIG SPARE TIME MONEY 


Send for our free plan on how to make 
$5.00 to $15.00 a week in your spare time 
by taking orders for Poputar SciENCE 
Montuiy from your friends. No selling 
required. Turn extra hours into extra dollars. 


POPULAR SCIENCE MONTHLY 
381 Fourth Ave. New York, N. ¥. 











in the form of a hole drilled down 
through the center of the upper front 
edge of the top and into the edge of 
the door. When the box is not in use, 
drop a nail into the hole to prevent the 
door from being accidentally opened and 
the paper spoiled. 

As paint should be avoided on the 
inside of the box, leave the wood bare 
or give it a coat of shellac. The fumes 
of drying turpentine given off by paint 
have a bad effect on bromide paper. The 
outside of the box can be finished in 
shellac or lacquer to protect it from the 
stains of spilled solutions and wear due 
to handling —F. D. R., Jr. 


TIGHT GLASS STOPPERS 
LOOSENED IN VISE 





Tightening the vise 
loosens the stopper 


OE never-failing method of removing 
a tight glass stopper from a bottle is 
to use two hardwood dowels and a bench 
vise as illustrated. Place one of the dowels 
on each side of the stopper and squeeze 
them in the vise as-shown. The wedging 
action will loosen the tightest stopper. 
Short lengths of different sizes of dowels 
may be kept on hand at the workbench to 
take care of a large variety of sizes and 
shapes of stoppers —BURL KNUTSON. 


SPECIAL CEMENT RENEWS 
OLD STOVE LININGS 


YWsaen the lining of a kitchen stove 
or range cracks and crumbles away, 
it often happens that the local repairman 
does not carry in stock the replacement 
parts. My plan in such an emergency was 
to wash the broken bricks remaining in 
the stove and, after they had dried, apply 
a coating of water glass (sodium silicate 
solution) on all the edges which needed 
to be built up with new clay. The cracks 
and holes were then filled with ordinary 
clay mixed with equal parts of asbestos 
fiber and plaster of Paris and moistened 
with sufficient water glass to make a 
thick, doughy paste. When this had been 
well smoothed, it was coated with water 
glass and allowed to dry for twenty-four 
hours or longer. The repair gave me one 
full year of service—H. J. Bake, M. D. 


TAKE THE GRIEF OUT OF 


EMERGENCY REPAIRS 


A sudden leak in the heating boiler 
—the hammer handle flies off—water 
squirts from a dent in the auto radi- 
ator—a drawer knob pulls out— 
screws strip from and loosen the door 
lock—a water pipe freezes and cracks 
—one caster won’t stay in the table 
leg—your favorite pail starts to leak 
—a persistently loose nut puts the 
vacuum cleaner out of 
business—etc.—etc. 


OSSIBILITIES like 

these are ever present 
to the householder, but 
invite no delays, repair 
bills or expensive new 
purchases if you have a 
Smooth-On Home Repair ¢ 
Book, and a can of 
Smooth-On No. 1 on the 
shelf and like to prove 
yourself equal to the emer- 
gency. 

Hundreds of repairs 
similar to the above are 
made quickly, easily and } 
cheaply with Smooth-On 
No. 1, which stops leaks 
of steam, water, gas, oil, 
— smoke, etc., an- 
chors loose screws, bolts, " 
nuts, handles, machinery, Coon Tee 
etc., and holds equally well ;, 
in metal, masonry, bath 
room tile, and wood. 

Smooth-On No. 1 ex- 
pands in hardening and 
when metallized holds as 
tightly as the metal to 
which it is attached. Pow- 
er plant engineers, shop 
foremen and professional 
repair men prefer Smooth- |g 
On repairs because the |] 
simple cold application 
avoids fire risk and extra | 
labor and a dependable Stove Pipe Leak 
finished job is ready in a 
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hurry. 
—— Free Smooth-On 
__ REPAIRS Repair Book 


will show you how an aston- 

ishing number of home and 

automobile repairs are as 
easy for you to make as 
for somebody else. 














with 
Mail the coupon for a 
Write for free copy and get Smooth- 
FREE BOOK On No. 1 in 7-02. or I or 











5-lb. can from any hard- 
ware store or if necessary 
direct from us 


Rm CEMENTS ROM 204 

Doit with SMOOTH‘ON 
SMOOTH-ON MFG. CO. Dept. 58, 

574 Communipaw Ave., Jersey City, N. J. 
Please send the free Smooth-On Repair Book. 
Name . 
Address 


> Sepenrens 
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STOP DIGGING UP 


THE COURSE 









Men! Try this new 
extra-moist lather 


soaks beard soft in a jiffy 
.». soothes, protects 


b pert get as much kick out of shaving 
with this new, thick, extra-moist lather, 
as you would out of sinking a 30-foot putt. 
For it soothes and protects the skin—gives 
the speediest, smoothest, best-feeling shave 
you ever had. 


Holds 52% more moisture 


With a few strokes of the brush Lifebuoy 
Shaving Cream whips up into a big, creamy 
lather that absorbs water like a dried out 
sand trap. Laboratory tests show that it 
holds 52% more moisture than ordinary 
lather. This drenching lather soaks the 
stiffness out of wiry whiskers in a jiffy. 
That’s what makes light work for your 
razor—that’s what gives you clean, close 
shaves without slice or pull or irritating 
razor-digs. 


Treat your face to 

a painless shave 
Lather up with Lifebuoy for your next 
shave. Feel the difference. See how smooth- 
ly and evenly the blade strokes through 
your lather-softened whiskers— how easy 
and comfortable your face feels all through 
the shave—how cool, soothed and re- 
freshed it feels after. 

Get the big red tube of Lifebuoy Shav- 
ing Cream at your druggist’s today. Or 
write for a free 12-day trial tube to Lever 
Brothers Co., Dept. H-2, Cambridge, Mass. 
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that the face is straight the entire width 
of the front. 

The veneer preferably should be 1/12 in. 
| thick and certainly not less than 1/16 in. 
| thick. Cut it at least 1% in. wider and 
| 3 in. longer than the front core. Provide 
| a sheet of zinc about the size of the veneer 
| or use a newspaper to prevent the glue 
| from sticking to the face of caul Z, which 
should be smoothed. 

Mark center line G on the tops of cauls 
E and F and the top of the drawer front 
which is to be veneered. Be sure these 
lines coincide when the hand screws are 
applied. Try all together before applying 
the glue. It may be wise to have help 
when the hand screws are being applied, 
for it is important that the top of caul E 
and of the front coincide. 


HEN the fronts have been veneered, 
trim the veneer to the edges and 
ends without splintering it, and cut the 
fronts about 1/16 in. longer than the exact 
distance between shoulders H of the front 
partition rails. Take care that the center 
line G is in the middle. Plane each front 
down to about 1/16 in. wider than its 
respective opening, but do not fit them. 
See that the five partition rails are 
placed exactly in position in the tempo- 
rarily set-up case. Make a knife mark on 
the bottom of the top rail at H of each 
end and on the top of each of the other 
four rails at H. Number each rail. Take 
down the case, place the front bottom 
corners of a drawer front exactly to the 
knife mark H at each end of one of the 
rails, and draw a pencil line on the rail to 
show where it is to be band sawed. Num- 
ber each front the same as the rail which 
is marked by it. Work the rail to this 
mark, and its curve will then coincide with 
the face of the drawer at the lower edge 
—an important consideration. If there is 
any slight variation at the top of the 
drawer, it will be less conspicuous. The 
top rail must be marked on the underside 
from the top of the upper drawer front. 
Make a core for the front base by the 
same method used in preparing the drawer 
front cores; this must fit the front of the 
bottom rail. Cut the curve of the lower 
edge by transferring the outline to full 
size 4-in. squares as indicated. 

When the case is assembled perma- 
nently, the rails must go as they are num- 
bered and the case must be square or there 
will be trouble in fitting the drawers. Nail 
the back (of %-in. boards or plywood) 
securely to the back partition rails K. 


MAKE the two feet L, right and left, 

and cut out the edge of each end at 
M to receive them. Fit the front base in 
place, join it to the feet, and fasten per- 
manently with glue, screws, and reén- 
forcing blocks. Make and glue in place 
piece N to carry out the curve of the foot 
L, and do the same to the back foot at O. 
Shape each piece after it has been glued 
in place. 

The drawer fronts are fitted and the 
drawers made very much like ordinary 
straight drawers, for the front is straight 
at the ends. The construction is shown in 











pane —il 
MAKING CURVED FRONT FURNITURE 


(Continued from page 100) 


the sectional views. The drawers may be 
halved or dovetailed at the corners. A 
groove P may be made in each front for 
the drawer bottoms, or the bottoms may 
be fitted and held with nearly continuous 
glue blocks (triangular) as at Q. 

Fit each drawer closely. Put each 
drawer in place, bring it to the front to 
test the surface accuracy of the front and 





rails and smooth, scrape, and sandpaper 
all carefully. Each drawer should be 
stopped about 1/16 in. back of the face 
of the rail. This may be done by cleats 
against the front as at R, one near each 
end, glued and bradded to the rail; or a 
stop may be placed at the back as at S; 
the former is better practice. 

Make the top, shape the front edge, 
and fasten with screws through the top 
rails and drawer runs. Fit the locks and 
trimmings. Smooth and sandpaper every- 
thing carefully, remove finger marks and 
other blemishes, touch all sharp corners 
lightly with fine sandpaper and the chest 
will be ready for finishing. 





AN EASY WAY TO MAKE 
WHEELS FOR TOYS) | 


OST home workers who have no lathe | 

would take greater pleasure in con- | 
structing toys if they knew of some easy | 
way to make wheels. After a little exper- 
imenting, I found that wheels for the 
dump truck shown on PoPpuLAR SCIENCE 
MontTHLy Blueprint No. 101 (see page 
107) and similar toys could be made by | 
the following simple method, which would 
also be suitable for larger wheels. 

The truck required wheels 47 in. in 
diameter. These I cut from 34 in. thick 
five-ply veneer, though the end of an | 
apple box would have done just as well. 
Two disks of %-in. three-ply veneer 4% 


WOODEN DISK, WOODEN FORM 
¥," THICK 54% DIA 








Ya’ THICK ; 44g" DIA. 


RUBBER TIRES MADE 
FROM A 2%"SECTION 
OF AN INNER TUBE 








HUB CAPS 
SHAPED FROM 


eS cee ae THIN METAL SHEET 


A completed wheel cut away to show the con- 
struction, and how the hub caps are formed 


in. in diameter also were cut for each 
wheel. This was done by mounting the 
blanks one at a time on a board by means 
of a bolt, nut, and two washers, and clamp- 
ing the board to the bench so that the 
plywood could be revolved as it was sawed 
with a coping saw. The wheels were then 
assembled as shown with tires made by 
cutting 21% in. long sections from a small, 
discarded inner tube. The axles were riv- 
eted over at the ends against washers. 
Hub caps were shaped from thin sheet 
metal by hammering them lightly with a 
ball pein hammer over a depression with 
rounded edges made in a scrap of wood. 
They were then trimmed round. A little 
grease was placed under each hub cap 
before it was fastened in place with small 
nails—BRYAN REDINGTON. 
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FARMSTEAD SNOW FENCE 
MADE FROM STALKS 


—— the heavy blizzards set in, it 
is well to provide protection against 
excessive snowdcrifts on any farmstead 
where snow causes trouble. This can be 
done without the purchase of one penny’s 
worth of material. 

Locate a barbed wire fence or a woven 
wire fence a few rods cway from the farm 














A cornstalk fence such as this will pro- 
tect your buildings from heavy snowdrifts 


buildings on that side from which the 
prevailing winter winds blow. This per- 
manent fence will serve as a framework 
for a temporary snow fence. Prepare a 
number of bundles of Soudan grass, corn- 
stalks, or even sunflower stalks, each 
bundle being about 6 in. in diameter, and 
tie these in a vertical position to the fence, 
leaving 3-in. spaces between. Use ordinary 
binding twine and tie each bundle at the 
top or about 31% ft. above the ground and 
also at the bottom about 1 ft. from the 
ground. 

A farmstead snow protector of this type 
is the same in principle as the slatted snow 
fences used for public highways. Indeed, 
the homemade fence is better than the 
slat type for several reasons: There is 
no original cost or investment for posts 
or fence; there is no framework to be put 
up and taken down; and no additional 
ground is required—Cap E. MILLER. 


HOW A BOY CAN IMITATE 
THE CAW OF A CROW 


SPLIT "LONG 
TRIM ON = 
DOTTED LINES - ~ 






Q 














PIECE OF SMALL TWiG 


Will the aid of a twig the size of a 
lead pencil and a bit of writing paper, 
any boy can imitate the caw of a crow. 
Square off one end of the stick and split 
it down the center for about 1 in. Wedge 
a piece of writing paper in the opening 
as shown; then trim off the paper around 
the sides and end of the stick. Place the 
side of the stick between the lips in such 
a position that the paper will be free to 
vibrate. With a little practice, a realistic 
caw can be made simply by forcing the 
breath through the opening, so as to make 
the thin piece of writing paper vibrate, 
and modifying the sound with mouth and 
tongue.—GeorcE A. SMITH. 
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SAVE OVER ‘2 


Genuine Guaranteed 


UNDERWOOD 


Regular, now ffcyoo 
Model ONLY ; 


Here’s the most sensational, money-saving 
offer ever made. Think of it—over 2 million 
buyers paid $100 (cash) new for this world- 
famous model No. 5 now offered direct-to-you 
at far below % original price—and on easiest 
terms ever offered. Positively the greatest 
bargain in history. Sent to you on approval. 
See how bright & shiny it looks, compare its 
neatness, speed and easy writing qualities— 
without risk. 


Send No Money 


Be your own salesman and save $60. Send for this wonder- 
ful, late-model, Underwood on approval. Use and enjoy 
the typewriter as your own for 10 full days. Write all your 
business and personal correspondence. Note all its many 
up-to-date features and improvements. Compare it with 
any brand new typewriter costing twice as much. 


Easy Terms—only 10c a day 


Why pay more when you can deal direct and make a sen- 
sational saving. And, furthermore, enjoy our easy payment 
plan—only 1l0c a day, after 10 days’ trial. This is your 
complete assurance of satisfaction. 


Brand New 
Portables 


Extra special Bargains ‘ 
Brand new model in the very 
latest colors at amazing new low 
price. Carries regular new machine 
guarantee. While they last—lowest 
price and easiest terms 
ever offered—all com- 
plete with carrying 
case. Here is a real 
opportunity to get a 
fine portable at a bar- 
gain price. 









Mfgs Original 
PRICE !! 







Guaranteed 
Sent to you on 10 day’s trial 


Fill out and mail the coupon below at once. We will send 
ou our beautiful new typewriter book absolutely FREE. 
ages of unheard of bargains. Every machine shown in 

full colors. Tell of our guaranteed refinishing process, also 

our wide-open 10-day trial and easy year-to-pay plan. 


FRE For a very limited time only, we are offer- 

ing absolutely free with each machine 2 
complete home-study course of the famous Van Sant 
Touch Typewriting system. Fully illustrated. So simple 
any child can easily and quickly learn. Don’t wait—use 
coupon below now—at once. 


international Typewriter Exch. 


i nai Special 
| 231 W. Monroe St., Chicago. Dept. 235 | 


| Gentlemen: Send me your big bargain book on Underwoods | 
and other standard makes. Also, complete details of each 

] typewriter and 10-day tria! offer. f 

1 i 
IIIs 6 0:0.0:4:0)0.6:0.0:5:6.0.0:0:606:0900 469006096. 06080400000808056868 

j i 

J Address ...... 0. .c sce ceeeeeeeeeee sees eeeeeenenceeeeneeee | 

1 TOWN. 2.20. cccccccccce, cocccccces State. .ccwsccccccccccece , 

in can cae cen ob Gen Oe en Om om es a os oe ee 





A definite program for getting ahead financially will be found on 
page four of this issue. 
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8 in. x 24 in. Junior 
Back Geared Screw 


Lathe with counter- 
shaft and equipment, 
$20 down, $7 per mo. 
Net weight 175 ibs. 


ABack Geared, Screw Cutting 
@ Precision Lathe 


for use in home work shop, auto service, 
electrical work, tool room, manufacture 
ing, laboratory — in fact for all classes 
of fine precision jobs. 


Note These Major Features 


Back geared headstock — cuts threads 4 to 40 per 

inch—six spindle speeds 43 to 675 R.P.M.— in. hole 

in spindle — set over tail stock for taper turning — 

Precision lead screw, % in. diameter — Power feed to 
— Sold on Easy Payments. 

Available in bed lengths 24”, 30”, 36” and 42!, 
with plain or compound rest; with countershaft drive 
and individual motor drive, bench and floor leg types. 
Can be driven from ordinary lamp socket. 


Write for Circular No. 8 


describing and illustrating all features of thie new 
lathe, also attachments, chucks, tools. Sent free, post- 
paid, to any address, 


South Bend Lathe Works 


819 E. Madison St., South Bend, Ind. 
Lathe Builders for 25 Years — Over 55,000 In Use 
Ci TARE URNA 























CARRY IT IN YOUR POCKET— 
CATCH THE UNEXPECTED SHOTS 





Amazingly Versatile—Takes Every 
Kind of Picture—Yet It’s Small 
in Size—Quick in Action! 







THE UNIVERSAL 
CAMERA 





with § Interchangeable Lenses 


Think of it! With ONE camera, weighing 
less than a pound, you can make speed pic- 
tures, telephoto views, portraits, panoramas, 
aerial pictures, and many others. Simple, 
quick to use—a marvel of compactness and 
scientific accuracy. Takes up to 36 pictures 
on a single roll of cinema film; enlargements 
to 12 x 18 inches are marvelously sharp and 
clear. $81.00 for Leica as illustrated above. 
See it at your photographic supply dealer’s or 
Write for FREE Booklet 
“A Pictorial Story of the Leica Camera” 
E. LEITZ, Inc., Dept. 25 60 East 10th St., New York 
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The most up-to- -date book 
on the operation and main- 
tenance of a modern geared 
head engine lathe. 76 pages 
chock full of illustrations and instruc- 
tions. 10 big chapters, telling the com- 
plete story from setting up a lathe to 
making finished articles that compare 
favorably with factory made products. 
Leveling the lathe, checking the motor, 
centering, grinding and use of tools, 
cutting speeds, lubrication, hints for 
the machinist and simple instructions 
for the beginner. An encyclopedia of 
lathe instruction for only 25 cents. 

The Regal is a modern engineering 
lathe built by LeBlond for home crafts- 
men, garages, repair shops and light 
manufacturing. Made in five sizes, 10” 
to 18”. Sold from $275.00 to $947.00, 
F.O.B. factory, on easy terms. You can 
buy a Regal for less than $30.00 a month. 


FREE CATALOG 


A beautifully illustrated catalog FREE, 
containing diagrams, charts, units, ac- 
cessories, lathe prices—the things you 
want to know. 

MAIL THIS COUPON TODAY 





The R. K. LeBlond Machine Tool Co. 
210 Regal Division, Cincinnati, Ohio 


Here’s 25 cents for the big lathe manual. 
( ) Send the FREE catalog 


City, .ccccccccccceccee 00000cce StMte@, .oo0e 
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All This for Only 15 Cents 


Send only 15¢ RIGHT NOW and receive The Pathfinder 
every week by mail for the next 13 consecutive weeks. 
In these 13 issues you will get 426 pages, with 300 pic- 
tures, 900 unusually interesting articles on people and 
things you want to know about, 1800 picked news items 
from everywhere, 2500 jokes, squibs and cracks, stories, 
etc. Newsiest, snappiest, most entertaining paper in the 
whole world. The biggest 15c worth YOU ever saw. 
Send now. Address Pathfinder, Dept. 76, Washington, D.C. 














**YOU CAN BUILD ONE’’ 
Ship Model or Coach Model 


We furnish all parts, cut, fittedand ready 

assemble, detailed instructions and care- 
Fa eased EES: | Const 

ing jou H onstitu on. 
ta Maria, Felucca and o 
ship and oa models, $4.50. 
— 2c stamp for catalog. 

Canadian duty { —*. slightly more. 

90 King Pesest Ww , Can ~s 


Miniature Ship Models, inc. es NA, Fesiattn, On 




















Build Your Own Dirt Track Racers 


or fast road cars. My 25,000 word illustrated treatise 

tells how to get top speed. Gives world’s racing records, 

contest rules, etc. Describes superchargers, balance, 

speed, ‘‘revs,’’ compression 

ratios. Be a licensed driver. 

mee el $1.00 C. 
Dz. sa. 


— uns, D, 
a ahd PN 








SOLID MAHOGANY TRAY-TOP TABLE 


(Continued from page 79) 


the joint between the column 
and the top pinth. If you have 
a set of small hand screws 
(the 8- or 10-in. size is large 
enough), clamp one of them 
vertically on the leg as shown 
in the upper right-hand cor- 
ner of page 79. A piece of 
sandpaper doubled over with 
the abrasive side outward may 
be placed between the jaws of 
this clamp and the leg to make 
it hold better. A study of the 
illustration will reveal more 
quickly than any explanation 
how the clamping is done. One 
jaw of the second hand screw 
is set to bear against the first 
hand screw, and its other jaw 
bears against the column oppo- 
site the joint. A third hand 
screw can be applied lower 
down if the joint fails to close 
properly at the bottom. Un- 
less you have had experience 
with hand screws, clamp the 
gether without glue to make sure that 


the first clamp will not slip and that 


the other clamps 
are properly ad- 
justed. Then apply 
glue to the dowel 
holes and to the 
surface on the leg 
that comes into 
contact with the 
leg post. In clamp- 
ing the leg, do not 
draw up the hand 
screws tighter than 


is necessary to make a clean joint between 
leg and column. Allow the necessary time 
for the glue to set (according to the glue 


used) and repeat this process with each 
of the other legs in turn. 


Hand screws are so useful for all work 


of this nature and are so inexpensive, 
that it pays to have at least four, but you 
can get along without them. Simply apply 





joint to- 





the parts aside so 


joint is not dis- 
turbed. With parts 


fectly as these, 
such a joint will 


tory, provided a 
high-grade glue is 
used. 

The next step is 
to cut off the spline 
and dowel where 
they project 
through the top 


even with the sur- 
face. Then attach 
the plinth to the top with screws and 
glue, measuring carefully to see that the 
top is centered over the column. The grain 
in the top and in the plinth should cross 
each other. 

Before going ahead with the finishing, 
remove all glue that has been squeezed 


the glue and press | 
the leg into place | 
firmly with your | 
hands, hold it fora | 
short time, and set | 


gently that the! 


machined as per- 


be quite satisfac- 


of the plinth B. 
so that they are | 


out and smooth all surfaces of the pieces | 


with No. 00 sandpaper. In most of the kits 
a piece of scrap wood will be found; use 


this for practicing with the finishing mate- | 
rials, or practice on the | 


underside of the top. 

Open can No. 1 
containing the stain 
coat and stir it well; 
also stir it from time 
to time so that the 
compounds do not 
settle to the bottom. 

Apply the stain coat 
with a full brush, cov- 
ering the entire (Con- 
tinued on page 119) 





Popular Science Homecraft Guild, 


for a mahogany 
I inclose $5.90 [J 





I inclose $6.90 [J 





Table No. 1 
costs $6.90 


I inclose $12.80 [J 


It is understood that these prices include 
the machined wooden parts, hardware, and 
finishing materials, that the shipping charges 
are included in the prices mentioned, and that 
if the kits should prove unsatisfactory, I can 
return them within ten days, and the amount 
paid will be refunded at once. This offer is 
made only to readers in the United States. 





381 Fourth Avenue, New York, N. Y. 


Please send me your new Construction Kit No. 2 
tray-top table (shown at right) 


Send me instead your Construction Kit No. 
a maple butterfly table (shown at left) 


Send me the kits for both tables. 


Table No. 2 

Send C. 0. D. 0 costs $5.90 
ID sasssstcniavssincncentapiaenatiesiindisanaiiaiahaiddatinaniaes 
I cieeiicsasccciascssisseeiannsessasneiintedpagiiiatasadaens 
_ 2, | oS ne Oe ee 
i a a ars a 


Send C. O. D. O 


1 for 


Send C. 0. D. 
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SOLID MAHOGANY TABLE 


(Continued from page 118) 


surface of one part at a time. While still 
wet, distribute the coat evenly over the 
surface with a pad about 3 in. square, folded 
from a full width of cheesecloth. There 
should be no delay between the application 
of the material by the brush and its dis- 
tribution by the pad. Slight irregularity 
in the stain coat is desirable. All rounded 
edges and the higher projections of the 
turned parts may be rubbed after the stain 
has set to make them a trifle lighter than 
«the body of the piece. Clean the brush in 
lacquer thinner, if you have any. 

After allowing this coat to dry 30 minutes, 
the second or seal coat (from can No. 2) 
should be applied. It will be noted that the 
first coat in drying has changed to a paler 
color than when first applied, but it will 
return to about the original color with the 
application of the second and third coats. 

Coat No. 2 is applied, like coat No. 1, 
with a fresh brush fully charged with the 
liquid. When coated, a second clean pad 
like the first is used in distributing the 
material. Take special care on the turnings 
to wipe the finishing material around with 
deft strokes so that all parts are thinly 
coated. The wiping with the pad, however, 
should not be repeated as a thin coating 
is all that is to be accomplished at this stage. 
Clean the brush with turpentine. Allow the 
work to dry for 24 hours. 


GAIN using a clean brush, apply the 
gloss coat from can No. 3 evenly over 
the entire piece. This is to be done with the 
brush only. Use a full brush, which will 
enable you to coat all parts evenly. Once 
the top, a leg, or any other part has been 
gone over, it should be left untouched, because 
repeated brushing will result in the piling 
up of the finish. Sufficient material should 
be applied to cover easily, but avoid drips or 
runs. Clean the brush in denatured alcohol. 
After allowing this coat to dry for 45 
minutes, take No. 000 steel wool and make 
a wad easily held in the fingers. With this, 
rub lightly over the whole piece. Hold the 
table between yourself and the source of 
light so as to watch the surfaces as they 
gradually become beautifully smooth. Avoid 
heavy pressure on the steel wool at all 
times; and throughout the entire finishing 
process always work with the grain. 

This method will result in a velvety, soft 
gloss. To many tastes, no further finishing is 
desirable, but it is an improvement to do a 
little extra padding on the edges of the piece, 
the corners that have been rounded, and the 
high spots on the turnings. Taking the re- 
mainder of coat No. 3, reduce it by adding an 
equal amount of denatured alcohol. Now 
moisten a fresh, small pad on one side with 
this solution and brush lightly over the 


same spot or part successively, as this will 
make the surface lose rather than gain luster. 

A still deeper finish can be obtained, if 
desired, by applying and rubbing down a sec- 
ond full-strength brush coat before the final 
padding is given with the diluted mixture. 

To obtain one of these kits, fill in the 
coupon on page 118. The number of kits is 
limited and it may not be possible to repeat 
the offer at this price, so do not delay. If 
you prefer Construction Kit No. 1 for 
making the maple butterfly table described 
last month (P.S.M., Jan. ’31 p. 76), check 
it on the coupon. Or you may order both 
kits for $12.80. 

Every kit is sold with an absolute money- 
back guarantee; if you are dissatisfied, you 
may return the kit within ten days, provided 
the parts have not been marked or damaged 
in any way, and your money will be refunded 
without question. 
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‘There's One Man 
We’re Going to Keep” 


“Ed Wilson, there, is one of the 
most ambitious men in the plant. 
I notice that he never fools away 
his spare time. He studies his 
International Correspondence 
Schools course every chance 
he gets. 

“It’s been the making of him 
too. He hasn’t been here nearly 
so long as Tom Downey, who 
was laid off yesterday, but he 
knows ten times as much about 
this business. 

“I’m going to give him Tom’s 
job at a raise in salary. He’s the 


INTERNATIONAL CORRESPONDENCE SCHOOLS, ‘ 


kind of manwe want aroundhere.” 
+ A 7 7 

How do you stand in your shop or office ? 

Are you an Ed Wilson or a Tom 

Downey? Are you going up? Or down? 

No matter where you live, the Inter- 
national Correspondence Schools will 
ceme to you. No matter what your 
handicaps or how small your means, we 
have a plan to meet your circumstances. 
No matter how limited your previous 
education, the simply written, wonder- 
fully illustrated I, C.§. textbooks make 
it easy to learn, 

This is all we ask: Without cost, 
without obligating yourself in any way, 
put it up to us to prove how we can 
help you. Just mark and mail this 
coupon, 


‘The Universal University,’’ Box 7605-G, Scranton, Penna. 


Without cost or obligation, please send me a copy of your booklet,““Who Wins and Why,’ and full particulars 


about the subject before which I have marked X; 


TECHNICAL AND INDUSTRIAL COURSES 








C Business Management Cost Accountant 

LD Office Management OC. P. Accountant 

LJ Industrial Management C) Bookkeeping 

C) Personnel Management C) Secretarial Work 
LD Traffic Management C)Spanish [CD French 








[7 Architect 0 Telephone Work [Plumbing [) Air Brakes 
Jj Architectural Draftsman {_] Mechanical Engineer ] Steam Fitting Train Operation 
[| Building Estimating Mechanical Draftsman -) Heating [) Ventilation -) Highway Engineering 
|] Wood Millworking (J Machinist [1 Toolmaker (J) Sheet Metal Worker [}Chemistry () Pharmacy 
})Contractor and Builder CJ) Patternmaker }Steam Engineer }Coal Mining Engineer 
[ ] Structural Draftsman Pipetitter DO Tinsmith [Steam Electric Engineer r) Navigation [J Boilermaker 
|} Structural Engineer Bridge Engineer [} Civi] Engineer |] Textile Overseer or Supt. 
-] Electric Wiring Ci Bridge and Building [] Surveying and Mapping -} Cotton Manufacturing 
{| Electrical Engineer Foreman [ ] Re os [ } Woolen Manufacturing 
|) Electrie Lighting (0 Gas Engines R. R. Locomotives [ } Agriculture 
-] Welding, Electric and Gas [] Diesel Engines mR. R. Section Foreman Lj Fruit Growing 
[}Reading Shop Blueprints (J) Aviation Engines CJR. R. Bridge and | | Poultry Farming O Radio 
_} Telegraph Engineer Cj Automobile Mechanic Building Foreman [j) Marine Engineer 


BUSINESS TRAINING COURSES 

[) Advertising 

[ } Business Correspondence 
.) Lettering Show Cards ( Signs (] High School Subjects 
[} Ste nography and Typing 


[) Railway Mail Clerk 
(_] Grade School Subjects 


(J College Preparatory 


Complete Commercial jIllustrating [ Cartooning 














LJ Accountancy CjSalesmanship Civil Service () Mail Carrier Lumber Dealer 

aD iacacceccecssasscsscscccccssncccssemscsossccsecesooessecses sceconsesece sersessuvenenecnnscennenssens tens Age 
AAETEBB.00.c.0..ccccces-csccccerecces secsseecsececccnesssscerssaccerscnsucccssocecscnccesenceceseeeescocesesseeseaenssscscooneescsssetccseseeesebecersncnncneSteneocssecneoeseeseeesees 
CUBY.........ccccccseccscssseseccsccsccoscersccscccsscososseoseecscesees senses cseesoesceeeenenseesss sesceseseeenes BEAEE. ....ccccccecoccccccsnccecesccccococovcsoosoosseooossssooee 





OceUupatiOM........cccseceressssscecccscccccocccccosce sessscecsccresccsscosesscsooonces 





If you reside in Canada, send thie coupon to the oe Correspondence Schools Canadian, Limited, Montreal, 
Jana 
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COSTS 


















APPROPRIATIONS 















PLANS FOR 


POLICIES 
FINANCING 


Become an 
Expert Accountant 


The Profession that Pays 


The demand for skilled accountants—men who 
<a know their business—is unceasing. Big cor- 
rations are in constant need of expert counsel in 
‘Auditing, Cost Accounting, Business Law, Organi- 
zation, Management, Finance. Men who prove their 
qualifications in this important branch of business 
are rapidly promoted to responsible executive posi- 
tions—given an opportunity to earn real salaries. 


Send for This Book—It’s Free 
aa if art ae “+ Se $5,000, pep te 
yourse or ions ying ayear 
even better? tert "Then youll find LaSalle’s 64-page book, ‘*Ac- 
countancy, the Profession that Pays,’’ of ‘aon greatest help 
and inspira d—LaSalle will send it to you FREE. For 
the sake of a brighter future, clip and mail the coupon NOW. 


oe om os Find Yourself Through LaSalle! =e = 





I should be glad to have pH ry of Lae | 
salary-increasing pian and a copy © 
“‘Ten Years Promotion in One,’’ all 

without obligation. 
os OHigher Accountancy 





CL) Modern Salesmanship 
L) Traffic Management 

() Railway Station Mgmt 
() Railway Accounting 

C) Law—Degree of LL.B. 
L) Commercial Law 

Cj Industrial Managemen 
(€) Factory Management 
C) Banking and Finance 


O Telegraphy 
C) Modern Foremanship 
Expert Bookkeeping 
Oc. P. A. Coaching 
oO Ferconaet] eee Ue Business English 
O Correspond yy O Effective Speaking 
C Credit and Collection Ose 
Correspondence () Paper Salesman’ s Training 
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Present Position _— 








Now—you can learn how to make one-piece 
cement Fireplaces in any color, effect or design! 
Learn how to make both cement and plaster 
molds—art plaques. Reproduce pictures, de- 
signs, scrolls, coat-of-arms, etc. in your own 
molds. Produce in colors with cement the effect 
of—marble, tile, granite, “grained-wood”, Trav- 
ertine, brick, terrazo, sand-stone, and two-tone 
effects. 

Learn how to make hearths, posts or porch caps, 
colored flag-stones, garden benches, table tops, 
portable building blocks, etc. There’s pleasure 
and profit in this work—and you can do it all 
without the 
use of any ma- 
chinery what- 
soever! 
Endorsed b 
Engineers, Ed- 
ucators, Prac- 





tical Cement 
Men. 
ORNAMENTAL 
CONCRETE ACT NOW! i4 
INSTITUTE Write for details of our | 
instruction or 
246 Fifth Avenue, home a om 
New York, N. ¥. rian 













LN 
LESSON FREE? 


rll be surorised surprised how oe; to learn, bow inter- 

Ne gets Bs ell-paid pos itions watts id 708 ca eat Foul 
jon 

Enea be miss 





this train 
Amazing offer right now "ee ¢ 
and 35 wore old. 


for free sssonand fting 
Ave. & S8th St. 


book today. 














TAKING FLASHLIGHT PHOTOGRAPHS 


(Continued from page 82) 


except a sheet of cardboard or a plate on 
which to place them, the fuse being, of 
course, lighted by a match. They cost 90 
cents a half-dozen. 

Photoflush bulbs look like an ordinary 
100-watt electric light bulb except for the 
crumpled aluminum foil that fills the round 
portion of the bulb. They are set off by 
electric current at a voltage from 1% to 
125, so they can be fired either by a flashlight 
battery or by the electric light current. Ii 
you have electric lights in the house, no 
special apparatus is needed to use them. 
You can screw one into a droplight socket 
with a piece of tin for a reflector and make 
the exposure by turning on the current. 
It usually is more convenient, however, to 
purchase one of the special dry-cell-operated 


| photoflash bulb lamps that cost from a dol- 


lar up. The illustration at the head of this 
article shows a photoflash bulb being screwed 
into one of these special lamps. Each photo- 
flash bulb is good for just one exposure. 
After it has been used, it must be discarded 
like any other burned-out electric light bulb. 


HESE bulbs, when first introduced, cost 

40 cents apiece, but the price has since 
dropped to 25 cents, and most dealers sell 
them at less than that in quantities of half 
a dozen or more. 

Considered on a basis of the photographic 
effectiveness of the light produced, there is 
no choice between’ these various materials. 
An equally good flashlight picture can be 
taken with any of them. 

Figuring on cost per exposure, the photo- 
flash bulb is by far the most expensive. 
Of the magnesium preparations, the flash 
cartridge costs the most per picture, the flash 
sheet comes next, and flash powder is the 
least expensive of all by a rather wide margin. 

On the basis of compactness and porta- 
bility, flash powder also heads the list, 
with flash sheets a close second and the photo- 
flash bulbs coming third. Even six of the 
bulbs make a sizable package. 

If you neglect the question of cost and 
bulkiness, the photoflash lamp is far and 
away the best in every other quality that 
is important to the flashlight photographer. 
It makes absolutely no noise. It produces 
absolutely no smoke or dust. There is no 
fire risk whatever. And what is of even 
greater importance in taking pictures of chil- 
dren, the flash is so quick that it will not 
frighten even the most sensitive youngster. 
Indeed, experienced photographers accus- 
tomed to the glaring flash of the ordinary 
magnesium preparation have to convince 
themselves by trial exposures that the ap- 
parently insignificant flicker of light from 
the photoflash bulb actually will do the job. 


HE problem of judging the exposure, 

always an uncertain factor in daylight 
work, is completely absent in flashlight work 
just as it is in using any other artificial light. 
You can be sure that every exposure you 
make will be successful if you are careful 
to keep your conditions the same each time. 
With the photoflash bulb, the light intensity 
varies as the square of the distance from 
the light to the object, as it does with any 
other artificial light inclosed in a cup-shaped 
reflector. 

This rule does not, however, hold good 
in the case of flash powder fired in the 
open pan of a flash gun. In such a case a 
considerable portion of the effective light 
that reaches the object being pictured is 
reflected from the walls and ceiling so that 
a change in distance does not make quite 
so much difference. On the other hand, the 
color of the walls and the ceiling and the 


$$$ 


size of the room become correspondingly 
more important. If you find, for example, 
that a certain amount of flash powder gives 
the correct exposure with white walls and 
ceilings, more powder would be required 
for a similar picture in a bigger room with 
dark walls and ceilings. 

All flashlight material except photoflash 
bulbs are extremely sensitive to moisture— 
particularly flash powder. When flash powder 
absorbs moisture, which it will do in half 
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for the best | 

FLASHLIGHT 
PHOTO 


PopuLaR SciENCE MONTHLY will pay 
$10 for the most photographically 
perfect picture taken by flashlight 
and submitted on or before March 
1, 1932. The only condition is that 
it must be taken during the months 
of January and February, 1932, by 
an amateur. Any type of camera 
may be used, and the developing and 
printing may be done by a profes- 
sional. Mail both print and negative 
to the Photographic Editor not later 
than March 1, and mark your entry 
“February Photo Contest.” If you 
wish the print and negative returned, 
send a self-addressed, stamped en- 
velope with your entry. 


Winner of Fifth Contest 


Norman R. Hoyt, Taneycomo, Mo. 
has been awarded the $10 prize for 
the best picture in the photographic 
contest announced in the fifth article 
in the series (P. S. M., Oct. ’31, p. 
78). Those entrants winning honor- 
able mention are as follows: J. V. 
Clohessy, Brooklyn, N. Y.; Wilton 
Fisher, Tulsa, Okla.; Harrison N. 
Mucher, Reading, Pa.; Lloyd L. 
Reise, Des Moines, Iowa; Charles 
F. Steiger, Allenwood, Pa.; J. M. 
Stofan, Garfield, N. J.; Lloyd 
Thompson, Lawrence, Kans.; Robert 
Dean Tompkins, Peekskill, N. Y.; 
Frank Wilding, Cheltenham, Pa.; 
and R. Wood, Edmonton, Alta., 
Canada. The winner of the Novem- 
ber, 1931, contest will be announced 
next month. 











an hour if you leave the cork out on a damp 
day, it becomes lumpy. As my friend dis- 
covered at considerable expense to himself, 
lumpy flash powder is dangerous and unfit 
for use. 


Several curious and amusing photographic 
stunts will be described in Mr. Ryder’s next 
article, which will be the tenth in this series. 
Any questions you may wish to ask about 
flashlight photography or any other photo- 
graphic problems should be addressed to 
Mr. Ryder in care of this magazine. Inclose 
a self-addressed, stamped envelope for his 
reply. If you wish a picture criticized, send 
the negative with the print; both will be 








returned. a 
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JearnAVIATION 


WHERE LINDBERGH LEARNED! 


20 Mechanics’ 

every Pilot's iob. GOOD 
PAY! Quick advancement! 
But you must have proper training! Train at the world’s 
best known Aviation school. Lincoln graduates get best 
jobs—advance quicker—because of superior training. $250,- 
000 worth of buildings and equipment. $100,000 airport. 
Government-licensed instructors. Mechanics’ School con- 
nected with airplane factory—assuring practical training. 
Ground and Flying School hold highest government approv- 
al. Reasonable tuition. FREE Aerial Radio Course with 
other courses. Part time employment to help pay room and 
poard. Also Flying, Welding, Aerial Radio Courses. Write 
for Cataleg, stating age! 


In Airplane & Flying School 














216A Aircraft Bidg. Lincoin, Nebr. 





This Book Has Helped 
Thousands to Success 
The Real Estate Educator 


The New Revised Edition, 
contains Questions and An- 
swers; Brokers’ License Law; 
Dictionary of Words and Phrases in 
Real Estate and Construction; How 
to Appraise Property; Law of Real 
Estate; How to Advertise Real Es- 
tate; Legal Forms; Commissions to 
Agents; ‘“‘Don’ts’’ in Contracts, etc. 
288 pages. Cloth. Postpaid $2.00. 


The Popular Science Monthly 
New York 






381 - 4th Ave. 











E A RAILWAY 
TRAFFIC INSPECTOR 
d Railway—Rapid Pay Advances 


ACTIVE MEN--19 to 55—are in demand for this fascinating, 
1 irr f Passenger Traffic Inspection. Report to 
high officials—have unlimited opportunity for advancement. 
Travel or remain near home. Healthful, outdoor work. 
Prepare for this interesting post of transportation work by 
clear, easfly-mastered home-study course in a few weeks. 
After completion of training, we place you immediately at 
$120 to $'50 per month up (plus expenses) to start or refund 
tuition. Expertly trained S.B.T.1. graduates make rapid ad- 
vances and many one peeneiee to executive itions. Write 
t is ee Booklet. Don’t lay. A recent 
graduate writes: ‘‘Had I not taken your corre- 
spondence course, I would probably still have 
been numbered among the unemployed.’’ WRITE 


STANDARD BUSINESS TRAINING INSTITUTE, 
Oi. 302 Buffale, W. Y- 


for MORE PAY learn From 


RAFTING &:: 


Draftsmen, or imp r pr t joo © ge I 
farnish you all tools and drawing table. Write for FREE 
PAY-RAISING Drafting Book. 

DOBE, 1951 Lawrence Ave., Div. 13-62 Chicago 
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TOON your way 
To SUCCESS! 


DON’T COPY - LEARN TO ORIGINATE! 
RAYE BURNS will teach you HOW to CREATE 
ORIGINAL CARTOONS at home that you can aS 
SELL! Course has 26 lessons and 600 illustrations 

Send name and address for free detoils. Only = 
RAYE’ BURNS SCHOOL, 836 Lakeview Rd., A-2. Cleveland, Ohio 













ELECTRICAL . 
ENGINEERING | 


A CONCISE, comprelrensive course for men of 
limited time, complete in one year. Mathemat- 
ics, engineering drawing, shop-work. Students 
construct motors, install wiring, test electrical 

4 machinery. Buildings fireproof. 38 years’ suc- 
cessful experience. Catalog on request. 


ELECTRICAL 
WY BLISS ‘scuoot 





TRI-STATE COLLEGE 


OEGREE IN 2 YEARS 











B.S. DEGREE in Civil, Elec- 
trical, Mechanical, Chemical, 
Aeronautical Engineering in 2 
years. Those who lack high 
school may make up work. Liv- 
ing costs, tuition low. 


Catalog 522 College Ave., Angola, Ind. 
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TYPE CASES SERVE AS 
HARDWARE DRAWERS 


RINTER’S type cases, either new or 
secondhand, make satisfactory drawers 

for small drills, reamers, and other tools, 
and also for screws, nuts, and cotter pins, 





A cabinet with 
drawers made of 
printer’s cases 


or anything to be kept sorted in sizes. 
The cases can be purchased from almost 
any printers’ supply house at a small cost, 
and they can be had divided in a variety 
of different ways. The cabinet I made for 
my own use has space for eight of the 
drawers, two each of four different kinds, 
and is fitted with two doors hinged to the 
sides—C. B. MacArtHur. 


PREPARING STANCHIONS 
FOR A SHIP MODEL 


N BUILDING a model of the U. S. 
destroyer Preston (PoPULAR SCIENCE 
MonTHLy Blueprints Nos. 125, 126, 
and 127, listed on page 107), I devised 
a simple way of making the stanchions 
for the rails that saved time and effort. 
First I laid out the size and the spac- 
ing on a board and set headless nails into 


2-HOLE STANCHION 









SSX 
WIRE FOR ADB. 


STANCHIONS 3-HOLE STANCHION 


TWISTING Yf 


Each stanchion is formed by twisting wire 
around a form and then dipping it in solder 


the wood, as shown. A loop of wire was 
plased around the first nail and twisted 
until the twisted part extended to the 
second nail. The wires were then taken 
around that nail and twisted until the 
third nail was reached (in the case of 
three-hole stanchions), after which the 
twisting process was continued until the 
correct length had been obtained. 

The twisted wire was then removed 
from the nails, straightened, and dipped 
into molten solder. When it had cooled, 
the surplus was removed and the holes 
redrilled—J. A. L 
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| | COYNE ELECTRICAL SCHOOL 
{ 5005S. Paulina St., Dept. 22-73, Chicago, Il. 
{| Dear Mr. Lewis: Send me your big free catalog and 
4 tell me all about the Free Electric Refrigeration 
yj course you are including. 
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COMMON SENSE 


ABOUT 


RADIO TRAINING: 
e+. facts about America’s 
oldest, largest radio school 
—RCA INSTITUTES 








H®2 is is what RCA Institutes offers you: 22 
years’ experience in practical radio instruc- 
tion. Association with the largest research 
laboratory in radio. Choice of elementary or 
advanced courses in every branch of radio in 
resident schools—in New York, Boston, Chi- 
cago, Philadelphia. . .or home ‘study extension 
courses. Free scholarships for outstanding 
— Splendid instructors. The very latest 

uipment in resident schools... special home 
la ratory equipment for extension students. 
The tuition is moderate. Investigate the many 
advantages of this school. Mail coupon today. 


A Radio Corporation of America Subsidiary 
eit 


| RCA INSTITUTES, INC. | 
| os PM-2, 75 Varick St., New York | 
© send me y 


our General Catalog 
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CD Servicing Home Entertainment Equipment 
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Telis About These and Other Positions 
RAR WAY POSTAL CLERK 
to $2700 a year 
"POSTMASTER 
$1200 to $2500 a year 
CUSTOMS HOUSE CLERK 
$1140 to $2700 a year 
INTERNAL REVENUE MEN 
$11 © $2700 a year 
R, F. ri “MAIL y+ 
$1800 to $2000 a 
FREE BOOK ss tot tox Joy ire get pomrmen kf 


thousands. If citisen 18 Get NOW fi 
Wri JEST FS Le Fostal ¢ oe Examination! Sond “tex for. free book. 


ALR. PATragson. Expert 
pez ‘Wisner Gia Serce hester, 
jease send me your free book’ “Ho bs todscurca Government Festina.’ 
















MAIL FOR FREE INFORMATION 


BEDFORD Sctstcsn sepeneeneiats 


Send t me without obligation com- 
Be information on (check subjects). 
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OLD COINS 


Large Spring selling catalog of coins 
for sale free to collectors only. Catalog 
quoting prices paid for coins, ten cents. 


William Hesslein 
101-B Tremont St., Boston, Mass. 











BRUTAL BULLY AND TIMID SOUL 


(Continued from page 42) 


Dr. PoFFENBERGER: That is essentially true, 
but it is more complex than that. You see, 
sex is not the only thing that enters into 
our modern forms of wooing. Vanity plays 
a part in it; the desire to please; a sense of 
beauty, and other factors. 

Mr. Mok: What happens when our drives 
and urges are not turned to good account? 

Dr. PoFFENBERGER: Let us stick for a 
moment to the urge to self-assertion, because 
it is responsible for so many of our problems. 
When education (and by this I mean all 
training, from earliest childhood) does not 
succeed in directing it into useful channels, 
there is sure to be trouble. In children, it 
may show itself in temper tantrums. In 
grown people, you may get cases of common 
bullies, criminals, and chronic invalidism. 

Mr. Mok: Invalidism ? 

Dr. PoFFENBERGER: Yes, this is a form 
in which the misdirected urge to self-asser- 
tion sometimes expresses itself. It is one 
method by which a person may force the 
attentions of others upon himself. As for 
criminals, the modern gang leader and racke- 
teer are striking examples of the urge to 
self-assertion gone wrong. Arnold Rothstein, 
the notorious gambler who was shot, and 
Al Capone have clearly shown character- 
istics of leadership that have gone astray. 
Rothstein might have become a prominent 
banker, and Al Capone a great general or an 
industrial or political organizer, if their talents 
had been directed into different channels. 

Mr. Mox: What happens when the sex 
urge is not directed into useful channels? 


R. POFFENBERGER: You then get 

cases of dissatisfaction and restlessness, 
such as you see in its simplest form in the 
infant whose arms are held. At its worst, 
this may show itself in abnormal behavior 
unacceptable under our conventions. Often, 
it expresses itself in a revulsion against sex. 
This is the basis of prudery in people, and of 
exaggerated censorship. 

Mr. Mok: Is this what 
repression ? 

Dr. POFFENBERG:R: Repression is inter- 
ference with these natural urges by social 
conventions which are called taboos. 

Mr. Mox: Would you say, then, that all 
taboos are bad? 

Dr. PoFFENBERGER: Far from it. In order 
that people may live together in a society, 
the individual must sacrifice something of 
his freedom for the general good. Just how 
much he should be restricted is a great social 
question that has never been answered. It 
has differed in various societies through his- 
tory, and it still differs decidedly in various 
countries, and even in various social groups 
within one country. 

Mr. Mox: What is the difference between 
repression and inhibition? 

Dr. PoFFENBERGER: If there is any dif- 
ference at all, it is this: Repression is a check 
on our urges and drives from the outside; 
usually, it is a check on our behavior. Inhi- 
bition is a check we exercise ourselves from 
the inside, and more on the urges themselves, 
before they express themselves in our behav- 
ior. 

Mr. Mox: And what is a complex? 


is meant by 


R. POFFENBERGER: That is a state 
of mind growing out of constant repres- 
sion. 
Mr. Mok: Is it a normal state of mind? 
Dr.- PoFFENBERGER: Oh, no. The normal 
state results not from repression but from 
sublimation which, as I have explained, is 
the translation, as it were, of our urges and 
drives into desires for useful and acceptable 


activity. A complex that is serious enough 
to require treatment is “resolved,” as we say, 
by the process of sublimation. 

Mr. Mox: What do you mean and how 
is that done? 

Dr. PoFFENBERGER: Let us suppose that a 
person suffers from a complex resulting from 
repression of the sex urge. As I have told 
you, this may manifest itself in a variety of 
ways; it may go so far as to turn the person 
into a nervous wreck. The treatment then 
would consist in sublimating the patient’s 
repressed sex urge into such acceptable activi- 
ties as art, social service, or anything useful 
that is pleasing and satisfying to the patient. 
Great skill is required to bring about such 
a transfer, and it can be done only by an 
experienced practitioner who in addition 
to that is also a profound student of human 
nature. 

Mr. Mok: Is this what is known as psy- 
choanalysis ? 

Dr. PoFFENBERGER: It is. Speaking of com- 
plexes, I told you in the beginning of our 
talk that an inferiority complex is the result 
of interference with a person’s urge to self- 
assertion. Do you understand now that I 
meant it was the result of repression of the 
urge to self-assertion ? 

Mr. Mox: I do. You have explained that 
all normal people have the urge to self- 
assertion. How does it happen to be repressed 
in some and not in others? 


R. POFFENBERGER: Training in the 

early years of life has much to do with 
it. Practically every young child at some 
time or other adopts an_ unsatisfactory 
method of giving expression to drives that 
have been thwarted. A very common case is 
the child with temper tantrums. The child, 
urged, for example, to eat a certain food, 
throws itself on the floor in‘a fit of anger, 
kicks and screams. Something must be done 
about that. 

Mr. Mox: What do you recommend to 
inexperienced parents? 

Dr. PoFFENBERGER: A good, old-fashioned 
spanking is one method of dealing with it. 
Another is to ignore the child’s antics com- 
pletely. If something like that is not done, 
you may have the beginning of an abnormal 
method of meeting the problems and obstacles 
of life. The child then has found a weapon 
with which to force satisfaction of his urges. 
Now, the trouble is that, later in life, that 
weapon does not work, and the individual 
is unable to meet the ordinary situations. 
Result : inferiority complex which may show 
itself in any one of the different ways I have 
mentioned. 

Mr. Mox: You mean that all cases of 
inferiority complex arise from improper 
handling of the child in early life? If that 
is so, why isn’t there more of it in the world 
or why don’t we all suffer from it? 


R. POFFENBERGER: Your question 

requires a double answer. First, there 
probably is more of it in the world than you 
suspect. Secondly, we are not perfectly sure 
that some people are not born with a pre- 
disposition toward inferiority. It is virtually 
impossible to determine this definitely. But 
we do know that a baby only a few hours 
old learns that to cry will bring the satis- 
faction of being held and fondled. This 
may be the beginning of a wrong way of 
going about satisfying drives and urges. If 
you indulge it, you simply teach the child 
to get off on the wrong foot, and you may 
lay the foundation for an inferiority complex 
which later on, as you know, may prove a 
serious handicap to the individual. 
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RIDING THE WIND 
(Continued from page 39) 


accidentally made a double exposure. The 
result showed by Moth crossing the finish 
line with the two planes crashing behind it. 
But, the most remarkable shot of a racing 
crash I ever saw was taken at Trenton, 
N. J., last year. It showed one speed plane 
zooming upward, its steel propeller having 
sheared the tail of another machine com- 
pletely away, while the injured craft, which 
crashed an instant later, was still on a level 
keel with fragments of its shattered tail- 
surfaces flying in all directions. 

During a race, I glance around every few 
seconds to be sure I know the position of 
the other planes. This enables me to dive 
or climb on a turn without fear of crashing 
into an unseen ship in the maneuver. The 
old-time zoom that used to end air races 
has been abolished in the interests of safety. 
A winner would pull back the stick and 
shoot skyward to kill his speed when he 
crossed the finish line. 

Now, pilots are required to keep straight 
on until they are away from the course 
before they go into a zoom. This prevents 
collisions with other ships pressing close be- 
hind the leader and flying above him. It 
is also against the rules to dive under a 
plane in the race for the finish line. A pass- 
ing pilot must go to one side. 


HE main reason racing planes fly low 

in circling a pylon course is to enable 
the pilots to judge the position of these 
turning towers accurately. A pilot, flying 
high, might easily cut a corner, and be dis- 
qualified, without realizing it. Skimming 
the ground, he is sure that he banks around 
the outside of every marker. At Hendon, 
in a race before the war, I once saw a pilot 
going a hundred miles an hour on a Deper- 
dussin monoplane round a turn so low one 
wing tip scraped the ground, like the runner 
of a sled, sending up a trail of yellow dust. 
Yet the ship straightened out without a crash. 
An even more miraculous escape by a 
low-flying speed pilot took place at Cleve- 
land during the second lap of the recent 
Thompson Trophy Race. Crouched low in 
his bulletlike Laird Solution biplane, Dale 
“Red” Jackson rounded a turn at 230 miles 
an hour. On the first lap, he told me later, 
he had noticed a big tree to the right of the 


second lap, he looked for the tree. It wasn’t 
there. Then he saw it, dead ahead. He 
pulled back the stick—too late. The landing 
gear and a lower wing of the plane, going 
nearly four miles a minute, tore through 
the upper branches, ripping the fabric to 
ribbons. Instead of landing, Jackson kept 
on, racing at the heels of the leaders. Eight 
times the spectators saw him rocket past the 
grandstands, torn fabric flapping madly from 
One wing, as he drove his crippled plane 
eighty miles to capture third place with an 
average speed of 211 miles an hour! 


N OLD adage of the racing hangars is: 

“Turns win the race.” Hitting a happy 
medium between turning too sharp and too 
wide is the pilot’s problem. The sharper the 
turn, the greater the loss of speed; the wider 
the turn the greater the loss of distance. 

A mistake that beginners often make is 
waiting too long before going into the bank. 
As a result, they shoot far beyond the pylon 
before they can bring the ship around. In- 
stead of flying on a direct line between turns, 
I fly out a little, beginning my turns early 
so I pass the pylon at about the center of 
my curve. 

Banking too much is another source of 
trouble in pylon rounding. Often pilots who 
go into spectacular, (Continued on page 124) 
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CEweenys Easy Uy, 
M S aN Job atbig pe 


Takes Only a Few Weeks to Learn to Earn 
$50.00 to $100 a Week Money 


McSweeny Training makes you independent of hard times, B k 
— shut downs. There is always a demand for the ac 
trained man. McSweeny teaches trades that never will be 

replaced by mechanical equipment. Easily and quickly you Guarantee 
learn all about General Electricity and Auto Mechanics. If, after completing 
Never was opportunity greater for the man who knows how. | [i ‘raining. you are 
In just a few short weeks in an amazingly easy way, you not qua ". 


} : are not qualified to 
pack in many years of practical knowledge and then step | #¢ept a big-pay job, 
out into the jobs of big pay—wanting trained men. 








your tuition will be 
refunded. 


— Ee) as 


Learn to control, master, and apply that Every motor propelled vehicle—automobile, 
magical juice which rules the universe. truck, tractor—requires constant service. The 
Be a McSweeny-Trained electrical man. fewer cars sold, the more service required. 


No Books — No Lessons 


No books to read. No dry lectures to listen to. In my 
shops we use equipment and tools instead of books. 
Students actually work on equipment. It is not hidden 
behind glass cases. You overhaul and repair every piece 
of mechanical equipment in our shops. You learn the 
“why"’ of everything you do and learn 
to do it right. Fifty Thousand men we 
have trained can attest to the advantage 
of having McSweeny Practical Training. 


cSWEENY 
SCHOOLS 


CLEVELAND OHIO 
Mail This Coupon 
Jov FREE Book 


Special Tuition | ~ Check Book You Want 

Offer O Electrical O Automotive 
Seder. right —— J. H. McSWEENY, Pres., 
the 6 aap on a Dept. C-6-2, Chester at 30th St., Cleveland, Ohio. 
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the coupon to me. i hook and full details of your special tuition and 

















Special ! { 
Pil Pay Your Railroad 
Fare to Cleveland IN- 


Write me now. Let me show you 
how easy I can make it for you 
to get this training. This is only 
one of the special offers I am 
making to men who want to come 
to my school now. Get the facts. 
Send coupon now. 




















Check the big,  il- FREE R&R. BR. Fare offer. 
lustrated book you 
want. Act and get my 
special Remarkable 
Low Tuition offer. 


Name.... 





George Smith owns an agency 
and repair shop in West Alex- 
andria, Ohio. He makes $200 
a week. 
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a knob and open any vice: MONEY REFUNDED if not de- S. Pe: 
type jar in five seconds =e : = * ipa 
—or seal it airtight. || YOURS FREE Sye,v.i" send you» x 
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net up to $30 a day. 
Mr. Earl Smith made 
$59 in 8 hours. 
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RAILWAY POSTAL CLERKS 
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MAIL CARRIERS pep beh Rochester, Ne Ye 


a” Sirs: Rush tome WITHOUT CHARGE FREE 
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$2-page Book with list of U.S. Government posi- 


(City and Rural) 


$1700 to $3400 Year— 4 
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Steady Work. No Layoffs. Paid Vacations. ri BE catsdesnendixeens . 


g tions open to men and boys, and full particulars tell 
So ing how to get a steady U.S. Government position. 
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and Learn 
RADIO-TELEVISION 
TALKING PICTURES 


Come to California where many of the world’s 
most famous Radio Stars make their homes— 
where the great Laboratories of the American 
Television Corporation are located — where 
hundreds of trained Sound Engineers and 
Mechanics are employed in the Talking Pic- 
ture Studios and Theatres of Hollywood. 


RAILROAD FARE ALLOWED 


Don’t worry about the expense of the trip. 
For a limited time we are allowing the rail- 
road fare to Los Angeles from any point in 
the United States. This is deducted from 
your tuition, so the trip costs you nothing 
extra. Take advantage of this opportunity 
to visit Los Angeles and Hollywood and pre- 
pare for a good job at the same time! 


PRACTICAL SHOP TRAINING 


At the Oldest Trade School in the West 


For over 25 years National has been training 
men by the practical shop method. Over 
20,000 ambitious men from all over America 
have come to National for their training. 
You'll find National graduates working in 
the famous Studios of Hollywood, in Talk- 
ing Picture Theatres, great Broadcasting 
Stations; for Radio Manufacturers and 
Dealers; while many have gone into the 
Radio business for themselves and are mak- 
ing big money as their own boss. What they 
have done, you can do! 


SCORES OF JOBS WILL BE OPEN 


10,000,000 Radio sets to be constantly serv- 
iced: 600 Broadcasting Stations employing 
trained Operators and Mechanics! 10,000 
Theatres equipped for sound and the job 
only half done! Eight stations already send- 
ing out regular Television programs! New 
jobs will be opening up every day—hundreds 
of golden opportunities for the trained man! 
And you can prepare for them in 4 months 
at National. 


FREE EMPLOYMENT SERVICE 


Spare Time Jobs While at School 


When you’ve finished National Training,— 
four months of practical work in the great 
National Television, Talking Picture and 
Radio Shops—then National’s Employment 
Department will assist you in every possible 
way to get the job you want. And if you’re 
short of money, National will gladly help 
you get a spare time job to pay your living 
expenses while at school. 


MAIL COUPON FOR 


BIG FREE BOOK 


Get all the facts! Mail coupon below for Big 
Free Book telling all about National’s fa- 
mous Shop Training and the many jobs open- 
ing up in this fascinating field. No cost or 
obligation. Just mail the coupon! 


——————— ~~ 


| National Television, 


| Talking Picture and Radio School, | 
Dept. 27-E, 4006 So. Figueroa 8t., 
|] Los Angeles, Calif. | 


| Please send me your big new Free Book on | 
| Television, Talking Pictures and Radio, and | 
all- details of your Free Railroad fare offer. 
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RIDING THE WIND 


(Continued from page 123) 


vertical banks around the towers end by 
turning so far they have to bank back the 
other way to get in line with the next pylon. 

Probably the worst mistake a pilot can 
make in a turn is to shoot around in such 
a tight turn that the plane “mushes down” 
violently through the air, centrifugal force 
driving it out away from the pylon. In effect, 
the ship makes a fast side slip with the whole 
area of the wings and tail opposing the 
sidewise movement. This is like applying 
a powerful brake and instantly cuts down 
forward momentum. Because a racing ship 
has small wings that support a heavy load, 
the stalling speed is high and there is an 
ever-present risk of slowing down below 
the danger point in making too sharp a turn. 

A trick that veterans often use to overcome 
this danger is a fast climbing turn around 
the pylon. The path of the machine is like 
a quarter turn of a screw thread rather than a 
quarter section of a ring. By shooting up 
and around, instead of making the turn on 
a level, the plane actually travels a greater 
distance, thus decreasing the intensity of 
the centrifugal force while at the same time 
hugging close to the pylon. You climb on 
the turns and dive afterwards. While the 
ship loses a little speed on the climb, it 
gains it back on the dive. Of course, the 
climbing turn can be used only when the 
machines in a race are strung out and not 
bunched together. 


N CROSS-COUNTRY racing, I have no- 

ticed a curious thing. After an hour or 
so of skimming over trees and farms at 
tremendous speed, I seem to be going slower 
and slower. This illusion increases the danger 
of landing a racing ship. When a pilot has 
flown at 180 or 200 miles an hour for some 
time, it is almost impossible for him to 
slow down to eighty miles an hour, the 
landing speed, without tremendous concen- 
tration. He seems to be hardly moving and 
imagines he is stalling. So, at the end of 
a high-speed race, I purposely circle around 
at a moderate pace several times before 
coming down. This helps me judge my pace 
correctly and keeps me from touching the 
ground at a terrific clip. In a forced landing 
in a high-speed ship, the pilot should depend 
upon his air-speed indicator rather than his 
senses to tell him how fast he is flying when 
approaching the ground. 

A few years ago, in England, I made a 
landing in this way in a Martinsyde racer 
with a 300-horsepower Puma motor. One 
hundred and twenty miles from the start of a 
cross-country race, a metal layer of the steel 
propeller split. The ship shook violently while 
the cracked blade screeched and whistled. 
I knocked off the switch and, judging my 
speed by the indicator, came down for an 
eighty-mile-an-hour dead-stick landing in a 
plowed field. 


NOTHER time, the strangest propeller 

accident I ever heard of forced me down 
in a light-plane race near Lympne, on the 
British coast. I had entered a tiny, eighteen- 
foot plane with a motorcycle motor that 
swung a thin, four-foot wooden propeller 
at tremendous speed. We were racing on a 
ten-mile course. The backstretch lay along 
the top of a 600-foot ridge of hills. 

On the fourth lap, a squall broke over the 
ridge. Sheets of water poured down, pound- 
ing the wings of the little plane as it smashed 
through the downpour. When we came out, 
I felt the motor slowing down. I shot a 
glance at the instruments. The oil and gas 
pressure was O. K. Yet the pull of the motor 
grew weaker and weaker. Tiny garden plots 
were spread out below me, but none of them 


were big enough for an emergency landing, 

Losing power every second, I headed for 
the Lympne field. The little ship cleared 
the boundary hedge with hardly a yard to 
spare. When I examined the propeller, [ 
found why the pull of the motor had grad- 
ually died. The leading edges of the blades | 
were completely chewed away. The rain, , 
striking the light wooden blades as they 
whirled at 3,600 revolutions a minute, had 
eaten away the entering edges. 

The queerest case on record of a forced 
landing in a race occurred in England in 
the early days. A pilot well known for crazy 
behavior spent months tuning up a second. 
hand machine for a contest. Then, as he 
was near the lead of the race, he passed over 
Epsom Downs, scene of the famous horse- 
race classic. Two pretty girls waved at him 
as he went by. He turned around and landed 
for a little talk and when he crossed the 
finish line, the race was over and the crowds 
had gone home! 

Often in a cross-country race, pilots fly 
machines having exactly the same speeds, 
Then, the winner is the one who steers the 
straightest course and is most skillful in 
riding the wind. Above 3,000 feet, there 
are few east winds, the strongest breezes | 
being from the west. So, if a pilot is flying 
east in a race, he should fly high; if going 
west, low. 





INDBERGH took full advantage of west- 
erly winds, by fiving at a height of | 
nearly two miles, when he broke the trans- | 
continental record a few years ago in his | 
Lockheed monoplane. All record-setting | 
dashes from coast to coast are made from | 
the Pacific to the Atlantic so the planes | 
will fly with a tail wind. | 
Another innovation in transcontinental | 
racing was introduced by Lindbergh’s flight. | 
Instead of making the run non-stop, he broke | 
it up with a descent at Wichita, Kans., for) 
fuel. This stop actually increased his average | 
speed instead of cutting it down. When a 
plane is carrying a huge load of fuel, such 
as is required for a 3,000-mile flight, it moves 
through the air with wings tilted at a big 
angle in order to support the weight. But 
when the load is lighter, the wings are at 
a flatter angle and the speed is higher. When 
Jimmy Doolittle raced from coast to coast 
recently in eleven hours and sixteen minutes, 
he stopped three times for fuel, once at 
Albuquerque, N. M., once at Kansas City, 
Mo., and once at Cleveland, Ohio. 

Before a cross-country race, I always study 
the clouds carefully. When high clouds are 
moving rapidly and low ones slowly, I know 
the upper winds are strong and the lower 
ones light. Then I fly high or low according 
to which way I am going, high if going 
with the wind, low if going against it. In 
distance racing, watch the winds. Use them 
every chance you get. 





HEN it pays to’climb above the clouds 

to get a tail wind, you have to use 
care in navigating so as not to get off the 
course. As racing ships fly at tremendous 
speed, even a slight error in compass flying 
will carry them miles off the course in a 
few minutes. 

The time compass flying helped me most 
was during the King’s Cup Race in 1924. 
I was flying a 350-horsepower Jaguar-Siskin. 
Its top speed was 150 miles an hour. At 
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Hendon, I was flagged away tenth. In the 
race up the east coast of England to New- 





the U 
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castle, I passed two planes and landed eighth. 
Across the Cheviot Hills and the Scotch 
mountains to Glasgow, I edged up to fifth 
place by hugging (Continued on page 125) 
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RIDING THE WIND 
(Continued from page 124) 


the windward slope of the ridges. 
This is a familiar trick in cross-country 


racing. You gain speed by avoiding the 
sheltered side of ridges. When the wind 
strikes a ridge at right angles, it deflects 


upward into strong rising currents such as 
gliders use for soaring. Flying through these 
upeurrents in a racing plane, the pilot can 

int down the nose of his machine at an 
angle, adding power of gravity to the pull 
of the motor to increase his speed, and still 
not lose altitude. The rising air lifts the 
plane as much as the angle carries it down. 
Once, in a race along the sand dunes of the 
French coast, I added fifteen miles an hour 
to my speed in this way. 

Near Manchester, the third stop, I began 
to have trouble with the fourteen-cylinder 
engine. Something had slipped in the car- 
buretor, giving the cylinders a greater pro- 
portion of air than gas. The rules of the 
contest forbade adjustments at the control 
points. So, out of Manchester, I climbed to 
13,000 feet. Here, the rarefied atmosphere 
cut down the proportion of air to gas and 
the motor functioned perfectly. While the 
other planes wound through the mist-filled 
passes of the Welsh mountains, I, by neces- 
sity, raced at full throttle on a compass 
course for Bristol, high above the clouds. 
For a hundred miles, I was out of sight of 
land, steering by the instruments and esti- 
mating the side wind-drift by guess. Thirty 
miles from where I thought the next stop 
was located, I started coming down, travel- 
ing like a bat with the engine wide open. 
Plunging through the heavy clouds, I burst 
out of the floating fog right above the Bristol 
Channel, not three miles from the airport! 

In one hop, I had jumped from fifth place 
to first. At-the end of the dash to Hendon, 
I crossed the finish line at the head of the 
procession. An ailing carburetor had won 
the race! 

An ideal contest for modern planes, which 
I expect to see someday, would be a 15,000- 
mile aerial marathon, circling the borders 
of the United States. As a free-for-all battle, 
it should be open to every type of machine. 
Pilots should be allowed to fly as many 
hours a day as they wish with the prize 
to be awarded to the first man to finish the 
circuit. 

Such a test of stamina and speed would 
bring out weak points in present- day aircraft 
and navigation. This is the greatest benefit 
that comes from racing. Speed classics of 
the past have aided materially in the devel- 
opment of stronger planes, better motors and 
finer fuels. 


WV: ATCH for Capt. Courtney’s next article. 

It will give you inside information on 
inventions the aircraft industry is looking 
for. It will list the common errors of those 
designing airplane improvements. It will 
contain practical, helpful advice of value 
to anyone working on an aircraft idea or 
interested in flying. Don’t miss this out- 
standing article by an internationally-famous 
test pilot and designing engineer. Be sure to 
order your March copy of Poputar SCIENCE 
MontTHiy in advance. On the rxewsstands 
February 2nd. 


STEER BY SEA’S FLOOR 


TRANSATLANTIC steamships will be guided 
to North American ports by the ocean bot- 
tom. Submerged landmarks as distinctive 
as those above water have been charted by 
the U. S. Coast and Geodetic Survey. By 
keeping one eye on his contour map ‘of the 








bottom and the other on the readings of his 
depth meter, a ship’s captain can readily steer 
his course. 





AMAZING 


INVENTION 


DANGEROUS DIMWING ENDED.. 
= Road Light Doubled!== 








FITS ANY HEADLIGHT... 


Revolutionizes Night 


E* ERY motorist knows that as the other fel 
soon 


as the sun goes down at lutely cannot glare in his eves. Makes 


night, the highways of Americabreak ruts, animals, 


forth into a dizzy, rushing stream of etc., visible at least three times as 


“dimming and damning.’’ Speed is far. 


cut down one-third to one-half. Ev- 


ery Monday morning finds the high- kind of ‘‘ray’’ 
beam of double-refiected or * 
wrecks, cars in the ditch, overturned, light. Shows up ditches at the side, 
as well as distant objects. 


ways littered with broken glass, 
shattered against telephone posts. 


Now, in a twinkling, this curse of Under an 


The secret of this light is the new 


Driving! 


low’s light, yet abso- 


children, detour signs, 


that throws a solid 
‘infused"’ 





WORKS LIKE MAGIC 


introductory offer you 


night driving is lifted completely and 
inexpensively from the motoring 
world! 

A little invention called ‘‘Perfect- 


are now invited to be the judge and 
jury without risking one penny. The 
coupon brings full details of the _in- 
vention, offer of a seton FREE TEST 


Perfect-O-Lite replaces old 
glass headlight ‘‘bulbs.’’ 
Makes headlights even look 








FEBRUARY, 1932 


0-Lite’’ now replaces the old-style and facts about agent's money-mak- 
glass “‘bulbs’’ in auto headlights. ne ing opportunities. Mail the coupon 
ithout obligation, TODAY 


bles road illumination. Cuts through 


AGENTS! DAVIS MADE $1,400 IN 


This new invention opens up one of the most amaz- r 


ing money-making opportunities ever presented. 
Here actually IS that chance for $8 to $14 in your 
FIRST hour, $6,000 to $10,000 THIS year, with no 
limit WHATEVER for Distributors! Fleet owners J 
buy quantities. Wallace & Tiernan, N. J., trucks 
just equi Other big orders flooding in. A real 
self advertiser; each car equipped is seen by thou- J§ 
sands. Davis, Pine made $1,400 in one week. Start I 
—- or sf —y = Use coupon for FREE 

ils of Territory, etc. | 


HACHMEISTER-LIND CO. Pittsburgh, Pa. 





different. Your lights look 
dimmed and “‘black’’ to on- 
coming cars yet give you dou- 
bled road illumination ! 


ONE WEEK 


Uitte —- © 


Hachmeister-Lind Co., Dept. B-570 

Pittsburgh, Va. 

Rush details of money-making facts and Free Test I 
Offer. 
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A definite program for getting ahead financially will be found on 


page four of this issue. 


34 ee 
Drawing Course 2.98 


The biggest value you ever 
saw advertised anywhere .. 


Haven’t you often wished that you could 
draw cartoons, illustrate some _ idea, 
sketch some pretty face, etc.? You can do 
all of these things. One of America’s 
most famous Cartoonists and _ Illus- 
trators has developed a_ great, simple 
system for success in all branches of 
Commercial Art. This system has 
revolutionized the entire theory of 
drawing. It means that drawing 
can be as easy for you as 
writing——much simpler than 
learning shorthand, bookkeeping or type- 
writing. We are now placing this original 
system for learning Drawing, Art and 
Cartooning, consisting of 34 lessons with 
over 500 illustrations, within reach of 
— one. If you will devote a few hours 

week to the Course WE ABSO- 
LU TELY GUARANTEE that you will 
learn to draw and draw well before you 
have half finished the Course. If we fail 
to make this claim good, we will refund 
every cent paid us. By eliminating a 
large office force for answering  corre- 
spondence, expensive catalogs, etc., we are 
enabled to make a price of $2.98, 
the cheapest price ever known for 
a high-grade home study course. 
Learn to draw. It is a big asset, no matter what field you 
are in. 


Send No Money 
on" arrival pay” postinan .and 2. 98 


plus a few cents paper, erasers, thu 

payment in full for th the e entire Course tacks, etc., enabling you 

and Drawing Outfit. If not entirely to go to work without any 
atisfied, return within five days and additional! cost. 

wewill REFUND MONEY. Address: 


LEDERER SCHOOL OF DRAWING, Dept. 1150-F, Chattanooga, Tenn. 


Orders from outside the U. S. A. are payable $3.28 cash with order. 



























{f you order the Course 
at once, we will include a 
drawing outfit, consisting 
of artists’ pencils, pens, 
















High School 
Course in 
2 Years 


This simplified, complete High School 
Course—specially prepared for home study 
by leading professors— meets all require- 
ments for entrance to college, business, and 
20 Oth er leading professions. 
Over 200 noted Engineers, Busi- 
Courses ness Men,and Educators helped 
PE the special instruction 
which you n for success. No matter what 
your inclinations may be, you can’t hope 
to succeed without specialized training. Let 
us give you the practical training you need, 
A ican Sch 
Drexel Ave. & 58th Street 
Dept. H-248, Chicago 
Money Back When You Finish If Not Satisfied 






















AMERICAN SCHOOL, Dept. H-248 
Drexel Avenue and 58th St., Chicage 

Send me full information on the subject checked and 
how you will help me win success in that line. 


Architect 
. Building Contractor 


Electrical Engineer 
General Education 


Automobile Engineer Lawyer 
Civil Engineer ... Mach. Shop Practice 
Structural Engineer —__...... Mechanical Engineer 


Steam Engineer 


Business Manager ? 
. Draftsman & Designer 


C. P. A. & Auditor 
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through the NEW SPARE 
TIME TRAINING! 


Qyou want a better position and a higher salary? 
ou can have these if you can do the work. 

LaSalle experts will show you how, guide you 
step by step to success and help solve your personal 
business problems through the time-saving LaSalle 
Problem Method. Our modern salary-increasing plan 
enables you to prepare during your spare hours, 
without interference with your present duties. Simply 
mark on the coupon the field in which you desire 
success, and we will mail you a valuable book de- 
scribing the opportunities in that field, yy with 
an outline of our salary-increasing lan. Also copy of 
“Ten Years’ Promotion in One.” There is no cost or 
obligation. Find out how the salary-increasing plan 
starts average men and women on the high road to 
success and financial independence. Check and mail 
the coupon NOW. 


fem Find Yourself Through LaSalle! -22=4 


| LaSalle Extension 
} University 
1 Dept. 283-R Chicago 
! Please send me full infore 
! mation regarding the up-to- 
§ the-minute course and serv- 
! ice I have marked with an X 
! below. Also a copy of “Ten 
! Years’ Promotion in One” all 
! without obligation to me. 
i CO Business penmatgmnens: Tretine for Official Man- 
agerial, Salesand Departmental Executive positions, 


: 0 Modern Salesmanship: Training for tion as 
Sales Executive, Salesman, Sales Trainer, Sales 
Promotion M , Manufacturers’ Agent, and all 
positions in retail, wholesale or specialty selling. 

Oar Accountancy: Training for position as 
Auditor, Comptroller, Certifed Public Accountant, 
Cost Accountant, etc. 






(J Trafic Management: Training for position as 
Railroad or Industrial Trafic Manager, Rate Ex- 
pert, Freight Soliciter, etc. 

C Law: LL. B. Degree. 

() Banking and Finance: Training for executive 
positions in Banks and Financial Institutions. 

oO Modern Foremanship: Training for positions in 
Shop Management, such as that of Superintendent, 
General Foreman, Foreman, Sub-Foreman, etc. 

( industrial Management: Training for Works 
M ment, Production Control, Industrial En- 

Personnel Mana ement: Training for Personnel 

' 0 ay Industrial Relations Manager, Employ- 

i ment Manager, and positions in Employee Service. 

; Oo Modern Business Correspondence: Training for 

1 


Sales or Collection Correspondent, Sales Promotion 
Manager, MailSales Manager, Secretary, etc. 


] Stenography: Training in the new superior ma- 
r] 0 chine dhorthend. Stenotypy. 


' D Railway Station LD Effective Speaking 

| ~ _ Management OC. P. A. Coaching 

' £D Railway Accounting Commercial Spanish 
' (CD Business English tenography 
1 (J Commercial Law () Telegraphy 

i [) Credit and Collection Correspondence 

; Paper Salesman's Training 
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Exhibit your Patent at the Third International 
Patent Exposition Philadelphia, February 1 to 10, 
1932. test manufacturing region of the world. 
patent buyers to 
o your 
patent. Send for free folder. 

HERMAN LARSON 


Third International Patent Exposition, 





occurred a few years ago in an eastern city. 
Because of the unusual setting of the crime, 
it formed headline news throughout the 
country. 

In mid-afternoon, on the main street of 
the city, an undertaker was mysteriously mur- 
dered at his place of business. The only 
clue to the slayer was a .32 caliber shell 
lying on the floor beside the body. Robbery 
was eliminated as a motive, as the cash 
register was untouched. No one had heard 
a shot. 

It was believed the unknown assassin had 
entered the establishment, fired the fata! shot, 
and made good his escape when the noise and 
excitement of a political parade, passing the 
door, was at its height. The dead man had 
no known enemies. It seemed likely that 
“unsolved” would be the final notation after 
the case on the police records. 


WO weeks passed without a clue. Then 

detectives raided the rooms of a man sus- 
pected of running a gambling house. In 
his private desk, the officers found sheaves 
of newspaper clippings all relating to the 
baffling “Mortician’s Murder Mystery.” The 
man was closely questioned. He admitted 
owning a .32 automatic and readily turned 
it over to the police. 

When a ballistics expert compared the 
markings left by the barrel of this weapon 
with those on the fatal slug, he saw the 
pattern of the scratches was entirely dif- 
ferent. But, the markings left on the empty 
cartridge by the breechblock were identical 
with those on the base of the shell picked 
up at the scene of the crime. The scientific 
detective declared the chances were less than 
one in a million that any other gun in the 
world had figured in the murder. 

Then, a young sleuth, who had been 
investigating the recent activities of the sus- 
pected man, uncovered an interesting fact 
that proved the statement by the expert was 
right. On the day after the killing, the 
gambler had sent a rush order for supply 
parts for his automatic, including a new 
barrel. Knowing the skill of firearms experts 
in tracing down the weapon used in a murder, 
he had substituted a new barrel after the 
slaying so the markings his gun made on 
lead would differ from those on the fatal 
bullet. However, he overlooked the fact that 
a gun leaves its “fingerprint” upon cartridge 
shells as well as bullets. 

The confession of the killer revealed that, 
unknown to his family, the undertaker had 
incurred heavy gambling debts and then had 
repudiated them. The gambler had gone 
to collect the money on the day of the crime. 
In the argument, he had fired a single, fatal 
shot. The blare of horns and the shouting of 
the crowd outside the funeral parlor had 
drowned out the sound of the automatic. He 
had then slipped away unnoticed and after 
substituting a new barrel on his gun, thought 
himself safe. But microscopic valleys and 
infinitesimal islands on the base of the fatal 
cartridge, which his weapon had ejected at 
the time it was fired, betrayed him. 


| ty wed time a gun is shot, the explosion 
that drives the bullet forward jams the 
cartridge shell back against the breechblock 
with equal force. In some cases this recoil 
is as great as 10,000 pounds to the square 
inch. The metal of the cartridge base is softer 
than the steel of the breechblock, so every 
irregularity of the steel surface is imprinted 
indelibly upon it, just as an impression is 
stamped into soft wax. As the breechblocks 
are finished in the factory by filing, and 
as, under the microscope, no two file marks 
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CRIME SECRETS READ ON BULLETS | 


(Continued from page 36) 


are identical, each block stamps on the car. 
tridge a signature that can’t be forged. 

Not only does the breechblock leave its 
telltale imprint, but the ejector, which throws 
out shells in an automatic, and the extractor, 
which pulls them out in a revolver, also leave 
markings on the softer metal of the shells 
that frequently aid the firearms sleuth, 
Again, the circular craters left by the firing 
pin tell their story. 

In the mountains of West Virginia, a few 
years ago, a young man was arrested for the 
murder of an aged trapper. He had been 
seen near the old man’s cabin on the day 
of the slaying and a shotgun shell, similar to 
the kind he used, was picked up in a patch 
of weeds near by. Col. Goddard was called 
to examine the suspect’s gun and the empty 
shell. 

The firing pin, he found, made a peculiarly- 
shaped dent in every shell, and that identical 
dent was in the metal base of the shotgun 
shell, picked up near the scene of the crime. 
To prove his case, Col. Goddard told me, 
he sent to the factory where the suspect’s gun 
was manufactured and obtained half a dozen 
firing pins made on the same machine one 
after another. 


ICTURES, taken of them through a 

powerful microscope, showed that the six 
pins had as different characteristics as six 
faces. Minute variations, invisible to the 
naked eye, made each firing pin distinctive. 
Col. Goddard’s evidence resulted in a verdict 
of guilty after five minutes of deliberation by 
the jury. 

Recently, a parlor toy of the ’90’s, the 
stereoscope, has been employed by the fire- 
arms expert to convict criminals. Dr. J. H. 
Mathews, Director of the Department of 
Chemistry at the University of Wisconsin 
and a noted scientific crime investigator, has 
developed a method for showing juries a 
true perspective image of firing pin marks 
on shells. By reproducing the photomicro- 
graphs on cards and inserting them in the 
stereoscope, he enables the jurors to see the 
enlargement exactly as they would if looking 
through the high-powered microscope in the 
expert’s laboratory. 

Often, the convicting evidence engraved 
on the metal base of a cartridge can be seen 
only when magnified a thousand times. Take 
the famous “War Hero Murder Case,” in 
Montana. 

The trapping of the killer, through clues 
so tiny that a microscope enlarging 1,700 
times was needed to find them, was one of 
the many feats of firearms identification 
accomplished by Luke S. May, master scien- 
tific cleuth, of Seattle, Wash. A strong manila 
envelope, labeled “Case Number 767,” in 
May’s laboratory file, contains the details 
of this remarkable murder on a moving train. 


gome time on the morning of September 
20, 1929, John Joseph Wright, a British 
war hero, was shot to death while riding on 
a freight train between Shelby and Great 
Falls, Mont. A unique feature of the case 
was the fact that no one knew at what 
point during the trip the killing had occurred. 
As the train passed through four counties 
on its run, four district attorneys appeared 
for the prosecution. 

Thomas Grove, a_ thirty-five-year-old 
roustabout, was seen leaping from the train 
at Conrad. Sheriffs later picked him up as 
a suspect eleven miles from the town. In his 
coat pocket, they found an automatic firing 
the same caliber of cartridges as those found 
in the gondola freight car beside the bullet- 
riddled body of (Continued on page 127) 
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SECRETS OF CRIME 
READ ON BULLETS 
(Continued from page 126) 


the war hero. But there was no direct evi- 
dence that Grove had committed the crime. 
Luke May first fired numerous shells 
through the suspect’s automatic. Then he 
compared the markings of the firing pin 
and the breechblock under his powerful 
microscope with those on the fatal shells. 
Photomicrographs, magnifying the bases of 
the shells 1,700 times, showed no less than 
twenty-six distinctive marks, none more than 
a thousandth of an inch in size. This amaz- 
ing, subvisible evidence broke down the argu- 
ments of the defense and convicted the guilty 
man. 
How far away was the gun when a fatal 
bullet was fired? That is a question the 
firearms detective must often answer in re- 
constructing the action of a slaying. 


OR half a morning, I watched one noted 

expert making such tests in his laboratory. 
White squares of blotting paper were fitted 
into a frame at the mouth of a basket filled 
with waste. Holding the muzzle of a blue 
Colt automatic, which had figured in a 
gangster’s death two days before, one inch, 
then two inches, then three inches, and so on, 
from the squares of blotting paper, he pulled 
the trigger. After each shot, he carefully 
marked the square and measured the diam- 
eter of the black ring of powder markings 
about the torn bullet hole. By comparing 
these diameters with that of the powder 
marks about the fatal wound, he told me, 
the position of the gun when it was fired can 
be determined almost to the inch. 

One of the most recent discoveries in the 
realm of firearms enables a scientific Sherlock 
to trap elusive killers through invisible gas 
deposits in the pores of the skin. When a 
revolver cartridge explodes, the chemicals 
that make up the powder decompose and 
form large quantities of gases, mostly com- 
pounds of nitrogen. The back drift of these 
gases leaves deposits in the pores of the 
hand firing the gun. 


O DETERMINE whether a suspect has 

fired a revolver recently, the scientific 
sleuth spreads a layer of warm paraffin over 
his hand, including the index trigger finger 
and thumb joint. When the layer of paraffin 
is about a quarter of an inch thick and still 
warm, it is peeled off and set to cool. As 
soon as the cast is hard, the side that was 
next to the hand is treated with a chemical 
solution of di-phenyl amine in concentrated 
sulphuric acid, and then studied with a mag- 
nifying glass. If the nitrogen compounds 
were present in the pores, they passed into 
the paraffin and their contact with the solu- 
tion results in the formation of telltale 
crystals of brilliant blue. 

Forensic ballistics, the science of the fire- 
arms expert, is now a mainstay in solving 
crimes of violence. Only seven years ago, 
the Supreme Court of the state of Illinois 
handed down a decision to the effect that it 
was preposterous for any man to say he 
could trace a fatal bullet to the one gun 
from which it came. A few months ago, 
this same court completely reversed its stand 
and acknowledged that great value of foren- 
sic ballistics in solving mysterious murders. 


HE next installment of this great series 

will tell the thrilling story of how finger- 
prints undo criminals, and the latest tricks 
adopted by the underworld to fool the ex- 
perts. Read of the feats of bloodhounds of 
the law who track down wanted men with 
dusting powders and magnifying glasses. 
Watch for it in the March Poputar SCIENCE 
Montuty. On sale February 2nd. 
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STONE-AGE SURGEONS 
HAD MODERN SKILL 
(Continued from page 23) 


a skull taken from an Inca tomb near Cuzco 
in which one of the teeth contained a lump 
of pure silver, hammered into a cavity that 
showed evidence of decay. Whether the decay 
followed the ornamental filling, or the silver 
was hammered in after decay had started, no 
one can say. 


Superstition, of course, was strangely mixed | 


with primitive science in the -surgical work 


of these peoples, and is so mixed today in | 


the work of the physicians of all the tribes 
of Mexico and South America. Bone flakes, 
cut from the skull or other parts of the 
body in trephining and other bone surgery, 
were saved, perforated, and worn as amulets 
by the patient. Inlaid teeth have been found 
strung as necklaces, presumably worn by 
the relatives of one who died, even though his 
operation were a success. To halt rheuma- 
tism in the fingers, their ends were frequently 
removed at the first joint, and the resulting 
bone worn as a charm, probably against the 
rheumatic pains. Thes2 things are not far 
removed from the potato in the pocket, or 
the lump of assafoetida around the neck, 
which many civilized men and women still 
carry in the belief that they will ward off 
disease, 


HE Incas and the Mayas used tooth- 

brushes, and the Tepehuanes and Tara- 
humares still do so. I have been informed 
by reliable men that the Sioux and the Pueblo 
Indians also use them. These brushes were 
made out of the dried roots of the anise and 
other aromatic plants, which were pounded 
until they offered bushy, fibrous ends for 
this use. 

The stone-age Seri Indians, of Tiburon 
Island, in the Gulf of California, treat 
stomach and bowel pains with hot, flat 
stones, wrapped in deerskin and placed on the 
affected parts. Also they massage the abdo- 
men with large round stones, in the same 
manner in which the Blackfeet are recorded 
as using balls of wood. Evidences have been 
found among the Incas and Chibchas of 
what is believed to have been comparable 
with modern “tapping”; that is, the opening 
of the abdomen to relieve pains due to over- 
eating. When one of the tribe breaks a bone, 
the Seri medicine man finds the fracture 
with his fingers, sets the break, and holds 
it in place with a splint made of cat-tail, 
or tule, stalks. Yet this tribe is the lowest 
in civilization of all New World Indians, with 
the possible exception of the Tierra del Fue- 
gans, at the lower end of South America. 

Turning from surgery to internal medicine, 
I have found, in some ten years’ study of 
primitive medical and surgical work, that the 
Indians of North and South America had for 
centuries, and still use, more than one hun- 
dred wild plants as remedies for various ills. 
It must be remembered, in considering this 
subject, that probably the Indian had no 
epidemic diseases until he met the white man. 
In other words, all of the medicine man’s 
practice was individual, mainly concerned 
with external injuries due to accidents of 
the chase or to fighting, and to disorders of 
the intestinal tract brought on by gorging 
in times of plentiful -food supply. For 
rheumatic pains, he had the temoscal, or 
sweat house, comparable with our steam baths 
and common to virtually all the Indian tribes 
of both Americas. Coupled with this, he 
used massage, and soaked the joints and 
bones in a hot infusion of wild balsam leaves. 

For stomach pains, one of the main 
remedies was a liquid made by steeping 
wild buckwheat leaves and stems in hot 
water for three or four days. From the 
white flowers of (Continued on page 129) 
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STONE-AGE SURGEONS 
HAD MODERN SKILL 
(Continued from page 128) 


the same plant, the Cahuillas made a wash 
for the eyes. Wild wormwood made another 
remedy for intestinal pains, and greasewood, 
boiled with hot stones in a clay pot, furnished 
a powerful purgative for all the desert- 
dwelling tribes within its range. 


ODAY, one of our most important reme- 

dies for coughs, colds, and inflammations 
of the throat and lungs is the inhalation of 
a vapor carrying creosote. When the white 
man arrived in the New World, the Indian 
medicine men were using infusions of the 
creosote bush for the same purpose. They 
also inhaled, in their sweat houses, the vapor 
from boiling creosote leaves. Early white 
physicians of the American deserts borrowed 
this remedy from the Indians, as they did 
many others. Leaves of the sumac, boiled 
into a tea and drunk in quantities, furnished 
another continent-wide remedy for colds. 

Mistletoe, the magic parasite plant of 
the Druids and still closely connected with 
our Christmas celebrations, was dried and 
pounded into a fine powder for use on open 
sores of men and animals. It has healed 
galls on burden-bearing dogs, guanacos, 
vicunas, and horses from its northernmost 
range to what is now Argentina, in South 
America, and is still in use for these purposes 
by white men as well as Indians. 

From the Haida of British Columbia to 
the Aymaras of Peru, Indian medicine men 
use as anesthetics cocaine from the coca plant, 
strong infusions of the well-known Jimson 


weed (datura), and hypnotism. Wild to-. 


bacco, dried, finely ground, and mixed with 
lime, was used both as a remedy for tooth- 
ache and as a chewing mixture analagous 
to the betel-nut habit of Melanesia and 
southeastern Asia. It also was smoked and 
made into cigarettes. Snuff was made for 
the tribe by the medicine man from the 
berry of a wild acacia. Chewing gum came 
from the dried sap of a milkweed, called 
“chil-se” by the Cahuillas and other south- 
western tribes. 


EA, somewhat similar to our own but 
more bitter, is made by virtually all the 
desert-dwelling tribes, from an almost leaf- 
less gray-green plant, Ephedra nevadensis, 
which grows from central California to 
southern Chile, wherever there are desert 
areas. An infusion of these stems formed 
the spring tonic, or blood purifier of these 
Indians, much as sulphur and molasses did 
with us. The liquid made by boiling oak 
bark in water for several days was used as 
a skin hardener and an astringent, at about 
the time that our white ancestors in Europe 
were finding out that this liquid formed 
an excellent tanning fluid for leather. 
Rather well-made crutches have been 
found in the cliff dwellings of North America 
and among the tombs of the more advanced 
tribes in South America. There is evidence 
that human hair was used in the sewing up 
of large wounds and in the binding of band- 
ages around small abrasions. Spinal wrenches 
and twists were incased in corsets made of 
bark, molded to the figure and bound into 
the desired shape with thongs of rawhide. 
This is analagous to the head-shaping of 
infants by some of the tribes, and goes back 
to the origin of primitive medicine and sur- 
gery in the ancient effort to drive out the 
demons held to be responsible for all illness. 
From that beginning, however, the true phy- 
sician and surgeon among primitive tribes 
grew away from the magic-working priest 
until he became possessed of a profession as 
particular, in its degree of advancement, as 
is that of the modern white man of medicine. 
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STONE-AGE SURGEONS 
HAD MODERN SKILL 
(Continued from page 23) 


a skull taken from an Inca tomb near Cuzco 
in which one of the teeth contained a lump 
of pure silver, hammered into a cavity that 
showed evidence of decay. Whether the decay 
followed the ornamental filling, or the silver 
was hammered in after decay had started, no 
one can say. 

Superstition, of course, was strangely mixed 


with primitive science in the -surgical work | 


of these peoples, and is so mixed today in 
the work of the physicians of all the tribes 
of Mexico and South America. Bone flakes, 
cut from the skull or other parts of the 
body in trephining and other bone surgery, 
were saved, perforated, and worn as amulets 
by the patient. Inlaid teeth have been found 
strung as necklaces, presumably worn by 
the relatives of one who died, even though his 
operation were a success. To halt rheuma- 
tism in the fingers, their ends were frequently 
removed at the first joint, and the resulting 
bone worn as a charm, probably against the 
rheumatic pains. Thes2 things are not far 
removed from the potato in the pocket, or 
the lump of assafoetida around the neck, 
which many civilized men and women still 
carry in the belief that they will ward off 
disease, 


HE Incas and the Mayas used tooth- 

brushes, and the Tepehuanes and Tara- 
humares still do so. I have been informed 
by reliable men that the Sioux and the Pueblo 
Indians also use them. These brushes were 
made out of the dried roots of the anise and 
other aromatic plants, which were pounded 
until they offered bushy, fibrous ends for 
this use. 

The stone-age Seri Indians, of Tiburon 
Island, in the Gulf of California, treat 
stomach and bowel pains with hot, flat 
stones, wrapped in deerskin and placed on the 
affected parts. Also they massage the abdo- 
men with large round stones, in the same 
manner in which the Blackfeet are recorded 
as using balls of wood. Evidences have been 
found among the Incas and Chibchas of 
what is believed to have been comparable 
with modern “tapping”; that is, the opening 
of the abdomen to relieve pains due to over- 
eating. When one of the tribe breaks a bone, 
the Seri medicine man finds the fracture 
with his fingers, sets the break, and holds 
it in place with a splint made of cat-tail, 
or tule, stalks. Yet this tribe is the lowest 
in civilization of all New World Indians, with 
the possible exception of the Tierra del Fue- 
gans, at the lower end of South America. 

Turning from surgery to internal medicine, 
I have found, in some ten years’ study of 
primitive medical and surgical work, that the 
Indians of North and South America had for 
centuries, and still use, more than one hun- 
dred wild plants as remedies for various ills. 
It must be remembered, in considering this 
subject, that probably the Indian had no 
epidemic diseases until he met the white man. 


In other words, all of the medicine man’s | 


practice was individual, mainly concerned 
with external injuries due to accidents of 
the chase or to fighting, and to disorders of 
the intestinal tract brought on by gorging 
in times of plentiful -food supply. For 
rheumatic pains, he had the temoscal, or 
sweat house, comparable with our steam baths 
and common to virtually all the Indian tribes 
of both Americas. Coupled with this, he 
used massage, and soaked the joints and 
bones in a hot infusion of wild balsam leaves. 

For stomach pains, one of the main 
remedies was a liquid made by steeping 
wild buckwheat leaves and stems in hot 
water for three or four days. From the 
white flowers of (Continued on page 129) 
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(Continued from page 128) 


the same plant, the Cahuillas made a wash 
for the eyes. Wild wormwood made another 
remedy for intestinal pains, and greasewood, 
boiled with hot stones in a clay pot, furnished 
a powerful purgative for all the desert- 
dwelling tribes within its range. 


ODAY, one of our most important reme- 

dies for coughs, colds, and inflammations 
of the throat and lungs is the inhalation of 
a vapor carrying creosote. When the white 
man arrived in the New World, the Indian 
medicine men were using infusions of the 
creosote bush for the same purpose. They 
also inhaled, in their sweat houses, the vapor 
from boiling creosote leaves. Early white 
physicians of the American deserts borrowed 
this remedy from the Indians, as they did 
many others. Leaves of the sumac, boiled 
into a tea and drunk in quantities, furnished 
another continent-wide remedy for colds. 

Mistletoe, the magic parasite plant of 
the Druids and still closely connected with 
our Christmas celebrations, was dried and 
pounded into a fine powder for use on open 
sores of men and animals. It has healed 
galls on burden-bearing dogs, guanacos, 
vicunas, and horses from its northernmost 
range to what is now Argentina, in South 
America, and is still in use for these purposes 
by white men as well as Indians. 

From the Haida of British Columbia to 
the Aymaras of Peru, Indian medicine men 
use as anesthetics cocaine from the coca plant, 
strong infusions of the well-known Jimson 
weed (datura), 
bacco, dried, finely ground, and mixed with 
lime, was used both as a remedy for tooth- 
ache and as a chewing mixture analagous 
to the betel-nut habit of Melanesia and 
southeastern Asia. It also was smoked and 
made into cigarettes. Snuff was made for 
the tribe by the medicine man from the 
berry of a wild acacia. Chewing gum came 
from the dried sap of a milkweed, called 
“chil-se” by the Cahuillas and other south- 
western tribes. 


EA, somewhat similar to our own but 
more bitter, is made by virtually all the 
desert-dwelling tribes, from an almost leaf- 
less gray-green plant, Ephedra nevadensis, 
which grows from central California to 
southern Chile, wherever there are desert 
areas. An infusion of these stems formed 
the spring tonic, or blood purifier of these 
Indians, much as sulphur and molasses did 
with us. The liquid made by boiling oak 
bark in water for several days was used as 
a skin hardener and an astringent, at about 
the time that our white ancestors in Europe 
were finding out that this liquid formed 
an excellent tanning fluid for leather. 
Rather well-made crutches have been 
found in the cliff dwellings of North America 
and among the tombs of the more advanced 
tribes in South America. There is evidence 
that human hair was used in the sewing up 
of large wounds and in the binding of band- 
ages around small abrasions. Spinal wrenches 
and twists were incased in corsets made of 
bark, molded to the figure and bound into 
the desired shape with thongs of rawhide. 
This is analagous to the head-shaping of 
infants by some of the tribes, and goes back 
to the origin of primitive medicine and sur- 
gery in the ancient effort to drive out the 
demons held to be responsible for all illness. 
From that beginning, however, the true phy- 
sician and surgeon among primitive tribes 
grew away from the magic-working priest 
until he became possessed of a profession as 
particular, in its degree of advancement, as 
is that of the modern white man of medicine. 
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CREWLESS GHOST FLEET 
(Continued from page 25) 


manned warship, however brave, could risk, 
competent authorities predict that a Ghost 
Fleet may introduce revolutionary tactics 
in naval engagements. Radio-controlled 
men-of-war could be sent to ram and sink 
enemy vessels, or, loaded with high explosives, 
they could scud alongside them like animated 
torpedoes, and be blown up at the touch 
of a radio key. Smoke screens could be 
laid by a Ghost Fleet, hiding the movements 
of the main body as it maneuvered into a 
strategic position. Poison gas could as easily 
be released. Without endangering human 
lives, mine fields could be swept by the crew- 
less vessels. 

Individually they could be sent to the 
mouth of a harbor and sunk by radio to 
block a channel with their hulks; collectively 
they could be dispatched as a tactical feinting 
force to deceive a distant enemy. They might 
be controlled from land, from other vessels, 
or from airplanes droning high overhead. 

Whether or not such considerations have 
interested other powers, the United States 
is not alone in developing radio-controlled 
ships. Great Britain as early as 1924 fitted 
the battleship Agamemnon for distant con- 
trol, and officials watched it zigzag, unhit, 
through an explosive hail of 114 aircraft 
bombs dropped from heights of one to two 
miles. Now the Admiralty has replaced it 
with the crewless battleship Centurion, con- 
trolled from a destroyer. 


ERMANY’S pride, the radio-controlled 
battleship Zaehringen, showed off its 
paces in a demonstration a few weeks ago. 
Under radio guidance it fired rockets, hid 
itself in a smoke screen, and dodged a hail of 
shells. Views of the thrilling spectacle are 
reproduced here, through the courtesy of the 
Ufa film organization, which codperated with 
the German navy in photographing the show. 
Japan has fitted its small destroyer Ukuzi 
as a ghost ship, and used it as a target for 
big guns. 

But the United States is the pioneer of them 
all, for the new Ghost Fleet will be the 
culmination of twelve years’ experiments. The 
world’s first radio-controlled warship was 
the U. S. S. Jowa. In 1920 that ex-battleship 
was equipped by John Hays Hammond, Jr., 
noted radio expert, to run as a crewless 
vessel, 

With no previous experience to go on, 
he carried out the extraordinary engineering 
feat with brilliant success. To make a ship 
run by radio control, its own power is used; 
radio impulses simply steer and govern it. 
The first step is to figure out the smallest 
crew that could run the ship’s engines and 
operate its steering and other controls effec- 
tively. Then the task is to devise mechanical 
robots to take the place of each man of this 
skeleton crew. There will be a mechanical 
helmsman at the rudder, actually a system 
of levers that takes the place of a human arm; 
and similar mechanical automaton engineers 
to work the steam valves. Individual electric 
motors are the muscles of these robots. 


INCE it is still impossible to transmit 
enough energy to run a motor by radio, 
the signal from a distant vessel is amplified, 
and operates a relay that starts the motor 
under power from the phantom ship’s own 
plant. Actually the radio signals are coded, 
so that a selector similar to those of dial 
telephone centrals determines whether the 
impulse is to operate the steering motor, 
stop the ship, or turn on the searchlight. 
Such a ship was the one that Hammond 
rigged up. Its effectiveness as a training 
target was proved when Army and Navy 
planes from 4,000 feet scored only two hits 
out of eighty, (Continued on page 131) 
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ous parts of country for middle-aged men to demonstrate 
and take orders for our new Improved Fire Extinguisher. 
Want man who is willing to refill and recharge all types 
of extinguishers along with the regular work. Service work 
alone should produce earnings of $35 to $50 a week in ad- 
dition to earnings from sale of new equipment. Prospects 
—Factories, Stores, Garages, Schools, Theatres, Public In- 


. stitutions, Warehouses, Truck and Bus Owners, Homes, 


Farmers, etc. If you are looking for an easy salary 
don’t waste me writing as we ore looking for mg 7 2 are ambitious 
to earn more than an ordinary salary job will pay. ress; 

FYR- co., 92-80 Fyr-Fyter Bidg., Dayton, Ohio 








7” 
7 .. billion dollar industry offers 


splendid opportunities as 
p= aa 


SEND FOR 
giving full Details. State which Interests you. 
YORK INSTITUTE OF PHOTOGRAPHY 


> 10 West 33rd St. (Dept. 5), New York. 





















We all entertainment 
needs for dramatic clubs, 
schools, , ete., for 


every lo 
T. S. Denison & Co., 623 S. Wabash, Dept. 26 























AGENTS 500% PROFIT 
GENUINE GOLD LEAF LETTERS 


Guaranteed to never tarnish. Anyone can 
ut them on stores or office windows. 
normous demand, large profits, Paul Clark 

says: smallest day $28.70. R. L. Reel made 

$920 in two months. Write today for free 
sample and liberal offer to general agents. 


METALLIC LETTER CO., 433A N. Clark Street, Chicage 
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CREWLESS GHOST FLEET 


(Continued from page 130) 


while the vessel steamed toward shore at the 
relatively slow speed of six and a half knots. 
Eventually the Jowa was sunk off Panama 
by the warship Mississippi’s gunfire. 

It is a long way from the Jowa’s plodding 
gait to the thirty-four-mile-an-hour speed 
at which the Stoddert recently cut the water 
off San Clemente Island, Calif. The Naval 
Research Laboratory at Bellevue, D. C., 
helped design the improved system; so did 
Lieut. Commander Boyd R. Alexander, radio 
design officer at the Navy’s Bureau of Engi- 
neering. On completion of his tour of duty 
there, he was ordered to fit the Stoddert as 
a ghost ship and to command it. 

With her officers and crew aboard, the 
Ghost Fleet’s trial horse came steaming out 
from her anchorage at the southern end of 
San Clemente Island and met her control 
ship, the destroyer Perry. The Stoddert’s 
crew made preliminary machinery adjust- 
ments, stopped the ship, ran up its warning 
signals, and transferred to the Perry. On the 
latter’s bridge, an enlisted man stood facing 
a small black metal box with a lettered key- 
board. This was the control radio transmitter. 

An order, “one third ahead,” was given the 
operator; he pushed one of the keys, and the 
Stoddert, 500 yards distant, started moving 
through the water. 


— key was pressed and the 
Stoddert increased her speed. Gradually, 
by use of the signal keys on the Perry, the 
ghost ship was worked up to full speed. 
The crewless craft left a white, swirling 
path of foam astern as she dashed headlong 
on her arrowlike course at thirty-four miles 
an hour. 

She was sent around San Clemente, turn- 


buttonlike keys on the Perry’s bridge. She 
was made to lay a smoke screen; to stop; 
to start again; to turn off her lights; to 


to dodge a torpedo; to turn 180 degrees, and 
then to straighten on a new course. 

At times, the Perry was close to the Stod- 
dert; at other moments, she was five or six 
miles away. When the trials were concluded, 
the ghost ship was stopped. Her crew, return- 
ing aboard, found her machinery functioning 
normally. And spectators saw in her per- 
formance a hint of the greater wonder, the 
Ghost Fleet that is to come. 


SECRET FORMULA INK 
DRIES INSTANTLY 


THERE is no more common occurrence in 
a business office, probably, than a man hunt- 
ing frantically for an illusive blotter and 
finding it only after the signature has already 
dried. The chemist for a British Columbia 
mining company has evolved a secret formula 
for the production of an ink that dries 
instantaneously, is proof against ordinary 
acids and commercial ink eradicators, remains 
unaffected by freezing, and does not evaporate 
as rapidly as other inks. 

It is especially useful in fountain pens, as 
its chemical and dye ingredients are developed 
to remain in constant suspension so they will 
not corrode or gum the barrel. Satisfactory 
dyes have been found for only blue ink and 
the red that is in such constant use these days. 

With it one can write on any sort of 
paper and run a finger over the script im- 
mediately afterward without the least smear- 
ing. Even on glazed paper, it takes less than 
three seconds for it to dry completely. 

It can be made and sold for about twenty 
percent more than ordinary ink. On coarse- 
grained paper it will not spread and make 
a blotch. 
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Webster's 
Collegiate 


saves me many precious 
minutes every day 


When time is short and accurate information P 
must be instantly available, Webster’s Collegi- { 
f 


is 


ate proves itself supreme among quick-reference 
works. It is the one handbook that everyone J, & 
who values correctness in speaking, writing, and 
thinking must have for its instant 


words. In office, home, or - 


school, it is a ready guide ; ane \ 
to accuracy in speaking, ae is I 
power in writing, clarity yy 4 
in thinking, and compre- ne 
hension in reading. 




























The Best Abridged Dictionary 


because it is based upon Webster’s New International—the 
“Supreme Authority.” It contains 106,000 entries, includ- 
ing hundreds of new words, with definitions, spellings, 
pronunciations, and use; a dictionary of Biography; a 
Gazetteer; 1930 Population Figures; rules of Punctuation; 
use of Capitals, Abbreviations, etc.; a dictionary of Foreign 
Words and Phrases. Many other features of daily use- 
fulness. 1268 pages. 1700 illustrations. 


New Fourth Edition 


now ready, brings Webster’s Collegiate right up to date. 
It is the result of a careful revision of the plates of 
the Third Edition, and the addition of new words to 
bring the vocabulary fully abreast of the day. 


Get the Best 
Thin-Paper Edition: Special Merriam Cloth, 
$5.00; Fabrikoid, $6.00; Leather, $7.50. 
Purchase of your bookseller; or send order and remittance 


direct tous; or write for information and free specimen pages, 


G. & C. MERRIAM COMPANY 
156 Broadway, Springfield, Mass. 


















A definite program for getting ahead financially will be found on 
page four of this issue. 





‘Thisll be Funny’ 


they shouted as she ©, 
sat down to play j 


but a minute later... 


“I guess we're stuck for the afternoon,” sighed Jane, 
as the rain began coming down in torrents. 


“T suppose this means more bridge,’”’ said John Thomp- 
son. ‘‘Can’t we find something unusual to do?’’ 


“Sure—I’ll play the piano for you,” said Sally Barrow. 


“You play, Sally? Don’t be funny!” The very idea of 
Sally having talent struck everybody as a joke. For, un- 
fortunately, she was considerably overweight and for that 
reason usually played nothing but wallflower. 


While they were all having their little laugh Sally walked 
over to the piano. Carelessly she played a few chords. Then, 
suddenly, she broke into one of the latest Broadway hits. Her 
listeners couldn’t believe their ears! Sally continued to play 
one lively tune after another. 


“Where did you learn? Who was your teacher?’’ 
John asked. 

‘You may laugh when I tell you,’’ Sally ex- want to play, and the U. 8. 
plained, “‘but I learned to play at home, without a rest. At an average cost of only a few cents a 
teacher. You see, I happened to see a U. S. School obligation, Instruments 
of Music advertisement. It offered a Free Demon- 
stration Lesson so I wrote for it. When I saw how ork. 
easy it all was I sent for the course. Why, I was 
playing simple tunes by note right from the start. 
It was as simple as A-B-C.”’ U. S. SCHOOL OF MUSIC 


Today, Sally is one 82 Brunswick Bidg., New York City. 




















Read the list of instruments to the left, decide what you 
J School of Music will do the 

day. No 

supplied when needed, cash or 
credit. U. S. Sehool of Music, 82 Brunswick Bidg., New 


of the most popular Send me your amazing free book, ‘‘Music Lessons in 
LEARN TO PLAY girls in her set and Your Own Home,’’ with introduction by Dr. Frank Crane; 
BY NOTE she and John Thomp- also Free Demonstration Lesson. This does not put me 
Piano Violin son are now engaged! under any obligation. 
Guitar Saxophone Free Book and Dem- 
Oréan Ukulele onstration Lesson IIIS isis cscs seeds cae Daan nceegiaaaestapncamacedicessielatiaesiamunaaomone 
Tenor Banjo 
Hawalian Guitar Our illustrated Free 
Piano Accordion Book and our Free II scsi sachicscreeavnicicnsanpsdacsanas jossdesnsn sealed 
Demonstration Lesson 
Or Any Other Instrument explain all about this Have you 
remarkable method. DONRINGIDE, .sisstecssnsnniassisscicnintssenensiontionies Instrument? .. 
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You want to earn more money—You want to 
be sure of steady employment—You want to 
be certain of your future—Here then is the 
opportunity you have waited for. 








Start Now—Learn 
Here is a blazing mes- 
sage to real, red-blooded 


he-men— 
ee TELEVISION 
c Broadcasting stations use HH TALKING PICTURES 
maintenance men, and pay 
$40 to $100 a week and 


SOUND SYSTEM 
up. Manufacturers, job- PHOTO CELL WORK 
bers and dealers employ 


thousands of men as en- 

gineers, foremen, inspec- AT HOME—and get 
tors, testers, service men, ; ® 

salesmen and managers. into the world’s fastest 


and pay $40 to $150 and growing and best pay- 
$200 a week. Sound pic- = * 4 + 

ture concerns and public '"Q !nagustry. 

address systems use engi- 

neers, installation and 

maintenance experts, etc. and pay $40 to $200 a week and 
up. Manufacturers of photo-electric cell equipment (Ra- 
dio’s electric eye) use designers, adaption engineers, in- 
stallation men and salesmen, at $40 to $200 a week and 
up. Steamship companies employ hundreds of Radio oper- 
ators, give world-wide travel, at salaries af $85 to $200 
a month and all expenses.”’ 


Why then, should you slave away at $20 or $25 or 
$30 a week, on a back-breaking no-future job, when 
Radio offers such wonderful opportunities for good 
pay and advancement? 


Never before has such a chance been available to 
the average working man. It’s an opportunity that 
is open to every normal, ambitious man—regardless 
of age, schooling or experience, who is willing to 
spend 30 minutes a day or more, for a few months, 
in learning the theory and practical application of 
all Radio devices. 


You will be taught at home, under the actual super- 
vision of a group of Radio executives and engineers, 
with a course of practical and up-to-date training. 
endorsed by sixteen of the largest and most progres- 
sive Radio manufacturers,amongwhom are—BRUNS- 
WICK, CROSLEY, FADA, PHILCO, MAJESTIC, 
STROMBERG-CARLSON AND ZENITH. 


Where only hundreds of men were employed in 
Radio a few years ago thousands are employed today. 
Where only a hundred jobs paid $50 to $75 a week 
a few years ago, there are thousands of such jobs 
today, and there will be thousands more for trained 
men in the next few years. 


If you are interested in bettering your position—if 
you want to get out of a small-pay, no-future job, 
into good-pay, big-future work—fill in the coupon 
below and mail it at once, as men are being enrolled 
for this training now. There will be no obligation. 
And it will certainly pay you to investigate. 





FREE OPPORTUNITY BOOK COUPON 


RADIO AND TELEVISION INSTITUTE 
Dept. 32, 2130 Lawrence Ave., Chicago. 
Please send me a copy of your Opportunity Book 
and full particulars of your plan for helping men into 
good pay positions in the Radio field. 
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Take order for SAVASOLE “Plastic 

ather. Resoles shoes for as low 

as 9c a pair. No nails or tools neces- 
sary. Just an old knife. Spreads in two 
minutes, like butter on bread. Fills all 
cracks and breaks. Dries hardand smooth 
over-night. Write for FREE SAMPLE 
—ON LEATHER NOW! Looks like leath- 
er.Wears like leather. Guaranteed. Agents 
earn up to $6.00 per hour. No experience. Write. 

he Perfect Manufacturing Company 

B-105 Daylight Bldg., Cincinnati, Ohio 















IS THE IRON HORSE DOOMED? 


(Continued from page 21) 


tion, signal bridges are being torn down, and 
higher ones are being erected to allow room 
for these wires. 

Stationary transformer stations are being 
erected along the route at distances of from 
seven to ten miles apart. These stations, each 
with a continuous capacity of 18,000 kilo- 
watts, will feed alternating current to the 
conductor wire at a voltage of 11,000, step- 
ping it down to this value from the 132,000 
volts of the transmission line. 

Like ordinary householders, except on an 
incomparably larger scale, the railroad ex- 
pects to purchase from electric generating 
companies the current needed to run its 
trains. To get an idea of the tremendous 
amount of current that will have to be 
bought, it is sufficient to know that each 
of the 150 locomotives will consume as much 
current in an hour’s run as the average home 
user would consume, for lighting, electric 
irons, vacuum cleaners, and so on, in five 
years! 


O UNDERSTAND the advantages of 

electric operation of steam railroads, 
comparisons with steam must be made at 
many points. 

The first electrification projects in this 
country, begun as early as 1895, recognized 
three of the advantages of which in later 
years wide use has been made. The electric 
train was quiet and smokeless. It was capable 
of being started, accelerated to full speed, 
and stopped in a small fraction of the time 
required by a steam-operated train. This 
latter was particularly true of multiple-unit 
trains—or trains made up of cars having indi- 
vidual motors, all under a common control. 

Today, quiet, smokeless, and rapid ter- 
minal service is performed by electricity in 
most of the great cities of the world. Electric 
locomotive and multiple-unit service has 
invaded the congested suburban districts of 
cities as far separated as New York, London, 
and Sydney, Australia. The electric subur- 
ban service of the Long Island Railroad 
transports 85,000,000 passengers a year. With 
only 365 miles of the 422,000 miles of track 
in the United States, it carries twelve pas- 
sengers out of every hundred carried by all 
the class one railroads! 

As locomotives and transmission systems 
were improved, it became evident that electric 
locomotives could be built with power at 
least as great as achieved by the heaviest 
steam locomotives, and that because of addi- 
tional inherent characteristics the electric 
locomotive was capable of better meeting 
the fluctuating and rigorous duty required 
in pulling heavy trains over steep grades. 


TEAM or electric, every locomotive must 

have sufficient power to pull its train 
over the steepest grade on its route. Having 
little overload ability, the steam locomotive’s 
power must often be largely in excess of the 
power required for the greater part of the 
run. As electric locomotives, however, are 
merely transformers of energy, and not self- 
contained units of power, these locomotives 
may be designed with a rating more in pro- 
portion to the power required for the average 
part of the run, and still be able to more than 
double, or even triple, this rating for short 
times. 

Electric locomotives are better than steam 
for going up grades, and also for descending 
them. On down grades, the motors may be 
made to perform as generators, feeding cur- 
rent back to the power line, and at the same 
time giving a powerful braking effect to 
the train. 

A number of 


railroads, including the 


Chicago, Milwaukee and St. Paul, the Great 
Northern, the Norfolk and Western, and the 
Virginian have electrified their mountain 
divisions, and by virtue of the electrification 
have distinctly improved their service. 

The Virginian Railway, which performs 
almost the exclusive service of hauling coal 
from the mining district in the vicinity of 
Mullens, W. Va., over the mountains to 
Norfolk, offers a striking example of what 
electric power can do. This railway has long 
been noted for the operation of long trains 
of tremendous tonnage, and the use of power- 
ful locomotives of the Mallet 2-10—10-2 class, 

Until the electrification of the most diffi- 
cult part of its road, in 1925, the Virginian 
had hauled 5,500-ton trains from Elmore 
to Clark’s Gap with the straining assistance 
of three of the most powerful steam loco- 
motives used anywhere in the world—a Mal- 
let 2-8—8-2 engine pulling and two Mallet 
2-10—10-2 engines pushing These three loco- 
motives had a total of fifty-six driving wheels, 
and weighed together 1,270 tons! With great 
effort, they could move the train up the 
steep grade at a maximum speed of six or 
seven miles an hour. 


FTER electrification, the trains were 

loaded to 6,000 tons, and were hauled 
smoothly over the same track at the rate of 
fourteen miles an hour with but a single elec- 
tric locomotive at each end! With but twelve 
of the new locomotives, the Virginian dis- 
covered that it could perform with greater 
expediency the work that had previously 
required forty-eight of its giant steam loco- 
motives! 

The electric locomotives which do this 
work are 152 feet long, and represent the 
largest and most powerful locomotives, either 
steam or electric, in the world. 

Although electric locomotives cost on an 
average about twice as much per unit as 
steam locomotives of equal power, the num- 
ber of units required to handle a given 
traffic is so much lower that the total cost 
for a given installation comes out about 
the same. 

Due to the time taken for building and 
extinguishing fires, turning at terminals, clean- 
ing fire boxes, cleaning boiler tubes, and 
general overhauling, steam locomotives spend 
omy about half of their hours on the road. 
Electric locomotives can show an average of 
over ninety percent of their time in actual 
service. 


HROUGH the years of trial, with appa- 
ratus which, in many cases, was almost 
experimental, the electric locomotive can 
show records of remarkable endurance. At 
the vast Oak Point freight classification yard 
of the New York, New Haven and Hartford, 
which has a main line electrification system 
next largest to the Pennsylvania, switching 
locomotives have often shown records of 
twenty-four-hour service a day for thirty 
days at a stretch. And the regular freight 
and passenger locomotives of the Chicago, 
Milwaukee and St. Paul run half a million 
miles without need of serious overhauling! 
Sometimes dozens of steam locomotives 
stand idle in a single yard, steam up, waiting 
to be called into service; coal being burned. 
Electric engines have no such stand-by losses. 
Other advantages, such as flexibility, the 
possibility of doubling the track capacity, 
operation in either direction, simpler opera- 
tion, and operation from the front end, make 
it clear that from a purely technical stand- 
point there is no reason why electricity should 
not supplant steam on every main line in 
the country. (Continued on page 133) 
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IS THE IRON HORSE 
DOOMED? 
(Continued from page 132) 


Here, however, the matter of cost steps 
in. Although the final operation and main- 
tenance of an electric road may be consider- 
ably cheaper than that of a steam road 
hauling similar traffic, the roadside equip- 
ment requires a large initial outlay. If the 
traffic over the road is not sufficiently heavy, 
or if there is not some other saving condition 
such as cheap electricity from water power, 
the original outlay might take far too many 
years to pay for itself. It is on the long 
single- and double-tracked lines, with little 
grade and through sparsely settled areas, that 
the Iron Horse, for the present at least, is 
comparatively safe. ; : 

In twenty-nine countries, electric giants 
now race along rails once ruled entirely by 
steam. With heavy grades and a meager 
supply of coal, but with abundant water 
power, it is not surprising to learn that in 
the percentage of electrified to steam-operated 
railroad, Switzerland leads the world. Fully 
eighty-five percent of the ton-miles of its 
trains is today hauled by electricity. 

However, if the vast scheme proposed 
to the British House of Commons by Lord 
Weir’s committee on railroad electrification 
should be accepted, the leadership would turn 
to Great Britain. According to this proposal 
all the main line track in Great Britain would 
be changed over to electric operation. The 
project would give continuous employment 
to 60,000 men for fifteen years, and would 
cost $2,000,000,000. 


HOW TO SET UP 
YOUR LABORATORY 
(Continued from page 69) 





gram or ten grams of iron, the proportions 
being two to one by weight. 

In pouring powders of chemicals into the 
balance pan, place a sheet of paper on each 
pan, and with the mouth of the bottle over 
the pan, rotate the bottle, holding its bottom 
upward at an angle sufficient to cause the 
substance to flow from the bottle in a gentle 
stream. 

Many substances and chemicals used in 
your experiments will be found about the 
house or shop. Zinc can be obtained from 
dry cells, copper from wire. Epsom salts is 
magnesium sulphate; baking soda, sodium 
bicarbonate; alum, potassium aluminum sul- 
phate. These substances should be bottled 
and labeled as such. Chemical handbooks 
and formula and recipe books give many 
other synonyms. 

In experimenting, one should not taste 
chemicals. Care should be taken in handling 
acids. Concentrated sulphuric and nitric acids 
are the most dangerous. If acids are spilled 
on the skin or clothing, deluge the spot with 
water. A rubber apron will help protect your 
clothes, in performing chemical experiments. 


( [HIS series on chemistry for the home 

laboratory will be continued as a regu- 
lar monthly feature, conducted by Mr. Wailes. 
In March, practical experiments of interest 
and profit will be presented by him and he 
will be glad to receive any suggestions you 
care to make or to answer any questions you 
care to ask him. 


“EYE” TURNS ON LIGHTS 


EconoMiIcaL of current is a show window 
device invented in Germany, for it illuminates 
the window only when a spectator’s shadow, 
falling upon an electric eye, operates a switch 
that turns on the lights. 
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What these men have done— 


YOU CAN DO! 


Walter Wever, Middletown, N. Y., writes: 
“IT have made over $1000.00 on my Ideal 
Lawnmower Sharpener during the past four 
months.”’ W. T. Moore, Twin Falls, ‘Idaho, 
writes: “Through the season of about 90 days 
my Ideal has netted me a profit of $1200.00.” 
Ralph L. Lemont, Ocean City, N. J., writes: 
“My Ideal was the means of making me 
$1500.00 this past season.” 


Big Profits in Your Spare Time 
C. S. Coburn, North Little Rock, Ark., writes: 
“With my Ideal Sharpener, working evenings 
only, I took in $1965.20 in 18 months— 
sufficient to pay for my Ideal and equip my 
shop with new, modern machinery.” 


A Permanent Paying Business 
S. E. Raup, Harrisburg, Pa., writes: “J started 
sharpening lawnmowers 5 years ago, as a side 
line. Now I am arranging to build a large shop 
and apartment to take care of my increasing 
business which employs 2 to 3 men besides 
myself.” Bas ‘ 

No Training Required 
You don’t have to be a mechanic to operate 
the Ideal. Its operation is simple and prac- 
tically automatic after you have placed the 
lawnmower in position to grind. Uses little 
power—plug into your light socket. 
Skate Grinding Attachment—earns 
money the year ‘round. 


Be Your Own Boss— 


Be independent. Don’t let 
this season go by without an 
Ideal Sharpener. Our new, 
tree catalog shows you how to 
make money from the very start. 


Send for it today. ae 















ew 


The new 1932 model Ideal Lawn- 
mower Sharpener—with direct-connected 
electric motor and shelf—new variable- 
feed grinding method—new Reconditioner 
for “lapping in’”—new straight-blade at- 
tachment for grinding both faces of 
straight-blade—the greatest value ever 
offered. 


SEND FOR free book 
TODAY 
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s\\) THE FATE-ROOT-HEATH CO. 


wit 
“e,! 327-363 Bell St., Plymouth, Ohio, U. S. A. 


joend me your free catalog, ‘Turn Your Spare 
, time Into Cash.” 
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GET THIS BOOK THAT DESCRIBES 
150 THRILLING AND MAGICAL CHEM- 
ICAL EXPERIMENTS YOU CAN MAKE! 


Send for this 40 page booklet of wonderful, 
fascinating and educational experiments in Chem- 
istry. Learn how to make a dry fire extin- 
guisher, how to purify water, make magic and 
invisible inks, threads out of ashes, and 150 
other exciting chemical experiments. Now you 
can learn for yourself how many startling and 
otherwise mystifying tricks are performed by 
stage magicians. 10c in stamps covers cost of 
mailing ‘‘Chemical Experiments’ to you. Send 
for your copy today and learn how much fun 
there is in performing these amazing Chemical 
Experiments. 

Kemkit Chemical Corporation 
135 Johnson St. Brooklyn, N. Y. 











“A definite program for getting ahead 
financially will be found on 
page four of this issue 


New Adding Machine 
Fits Vest Pocket! 


Adds, subtracts, multiplies, and divides 
like $300 machine—yet it Gosts only 
$2.50. Weighs only 4 ounces. Not a 
toy — guaranteed for lifetime. Per- 
fectly accurate, lightning fast. Sells 
on sight to business men, storekeep- 
ers, homes — all who use figures. 


scooting AGENTS 











100% Improvement Guaranteed 

We build, strengthen the vocal organs— 

not with aging lessons—but by fundame 

nd absolutel guarantee corer a 

an solu rov 8 

or ing yolee at least 100%... W: te for 

w ‘ul voice book—sent free. Learn Y you 

: can now have the voice you want. No literature 
4 sent to anyone under 17 unless signed by parent. 


@ PERFECT VOICE INSTITUTE, Studio 
308 No. Ave., Chicago” = 
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THE CHEMICAL FIT: 


Brings you Fun 
and Interest 
with Chemistry 


Each CHEMCRAFT set 



























is a complete Laboratory 
with which many fasci- 
nating experiments 
may be performed. 


Eight sizes: 


No. 3'44—$3.50 No. 8—$8.00 
No. 2—$2.00 No. 5—$5.00 No. 10—$10.00 
No. 15—$15.00 No. 25—$25.00 
Nos. 5, 10, 15, and 25 come in handsome wood cabinets. 
No. 8 Portable is packed in a convenient carrying case. 
Sold Everywhere. Ask for CHEMCRAFT by name. 
Look for the name on the box. 

Free Chemistry Handbook 
Contains useful information for home chemists, with 
prices and descriptions of hundreds of chemicals. Write 

for a FREE copy at once. 


The PORTER CHEMICAL CoO. 


No. 1—$1.00 
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U. S. Government Jobs. 


$158 TO $225 A MONTH 
MAIL COUPON BEFORE YOU LOSE IT 


se Oe eee eee 8 2 S&S = & oe = oe 
& Franklin Institute, Dept. L-283 
| Rochester, N. Y. 
@ Sirs: Rush to me, without charge, (1) Full partic- 
ulars telling how to become a Railway Postal Clerk; 
(2) send copy of 32-page book ‘‘How to Get U. 8S. 
Government Jobs,’’ with list of many steady Govern- 
Bment positions open to men 18 to 50. 
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Steady Work—No Layoffs—Paid Vacations—Common Education Sufficient § ACdress...............ccccccessscseessceeeeseseeesccececsceensnseeecee sesteeneeee 
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Henry Morse made $1520 in 5 
months.. H. N. Woodmancy took in 
$13.60 the first afternoon and earned 
$25 to $30 a day for the balance of 
the season. E. J. Hudson made $52.50 
zaore than the cost of his equipment in 
his first three weeks in business. 


Get into business for yourself . . . be 
independent! Here’s a business that’s all 
cash ... no credit risks, no money tied 
up in stock, no high overhead expense, 
no canvassing necessary, very small invest- 
ment in equipment, no experience or train- 
ing required. Our Free Plan starts you 
right ! 


The Foley Electrakeen 
Lawn Mower Sharpener 


Automatically sharpens all kinds and 
sizes of lawn mowers by the same method 
used by all lawn mower manufacturers. 
Simply place mower in the machine and 
turn on the power. It does a perfect job 
in from 15 to 20 minutes, sharpening all 
blades and the cutter bar at the same time. 
You get $1.00 to $1.50 a job—$3 to $5 
an hour. 99c is profit out of every dollar 
you take in. Sold on easy payments, it 
quickly pays for itself. W. Needs sharp- 
ened 116 mowers in his first three weeks 
with the Foley. 


Here’s Your Chance! 


The busy season for this busi- 
ness is just ahead. Investigate 
the money-making possibilities 
in this business NOW, and be 
all ready for an early start 
this spring. Send the coupon 
for complete information and 
free plan. 


Foley Manufacturing Co. 
2082 Foley Bidg., 11.Main St. N. E. Minneapolis, Minn. 


Please send me FREE PLAN and tell me how I 
can make BIG MONEY with the Foley Elec- 
trakeen Lawn Mower Sharpener. 
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LEARN ELECTRICITY 
IN LOS ANGELES 





RAILROAD FARE ALLOWED 











For a limited time we are making a special Free Railroad Fare 
Offer to California. So mail the coupon at once! Find out about 
our Free Employment Service, how you can earn while learning, 
ete. Get our Big Free Book. No cost or obligation. Just mail the 
coupon! 
ay 4006 Bo. 

27-B, 
Please send me your 
your Free Railroad F: 
Name. 
Street No... 
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FROGS BY THE MILLION 


(Continued from page 55) 


eating little and that little only what they can 
gather on the bottom, to which, of course, 
chopped meat and oatmeal are dropped at 
frequent intervals. 

When the late spring and summer sun 
attracts them from this winter’s rest, they 
have become six or seven inches long, three 
times their autumn size. 

The mouth then loses its oval shape and 
becomes wider, the gills are absorbed, the 
front legs or arms are pushed through, and 
the lungs begin pumping in oxygen through 
the mouth and nostrils. The tail shrinks and 
is absorbed as food into the body, since 
the tadpole eats nothing during this month 
or so of transition. If the tadpoles have 
been properly and well fed, virtually 100 per- 
cent of them become frogs; if not, a large 
proportion dies. The little frogs, each about 
two inches long, appear on the banks by 
thousands, safe from the other frogs and 
from the large water beetles but in prime 
condition to attract all the raccoons, cats, 
rats, ducks, wading birds, and snakes that 
can reach the ponds. 


*T JERE comes the real hard work of 

the frog farmer’s year,” Herriman 
explained, “for all these thousands of little 
frogs, quick as brown-green flashes and 
hungry as little wolves after a hard winter, 
must be caught and transferred to the fenced 
pond, where they can be protected from all 
their enemies. The only way to catch them 
is with a dip net, and I expect to have at 
least twenty men, and myself, working hard 


for three or four days transferring these 


million or more tadpoles into the larger pool. 

“And those voracious appetites must be 
satisfied, if the frogs are to grow. Bullfrogs 
eat only living food. In these first stages, 
when the frogs are small, insects, such as 
flies and gnats, must be attracted to the rim 
of the pond. To do this we place stale meat, 
fish-heads, and sometimes bits of bread 
smeared with molasses along the bank, just 
at the edge of the water. Around these fly- 
baits, the young frogs congregate, feeding on 
the insect life. The speed of an adolescent 
frog is as great as that of a striking snake. 
The tongue is fastened at the front of the 
mouth and can be thrown out with lightning- 
like rapidity to seize an insect.” 

This final transformation of the tadpole 
into the frog-form takes place about eleven 
months after hatching, depending on climate, 
time of arrival of summer, heat of the sun, 
and character and quantity of food fed to 
the tadpoles. After about a month of the 
insect diet, the young frogs, growing rapidly, 
add minnows, young crayfish, and small 
green frogs (Rana pretiosa) to its insect bill 
of fare. All their food is swallowed whole. 

Herriman’s quarter of a century of study 
of the bullfrog leads him to believe that 
each of these anurans in the wild state 
requires about one acre of marsh and pond 
to provide it with food. That is to say, 
ten bullfrogs, producing about 100,000 eggs 
a year, would live well, without artificial 
feeding, on a ten-acre swamp tract. But a 
million frogs, in a five-acre swamp-pond, for 
example, must be fed. 

“To provide food for them,” said Herri- 
man, “we have found top (surface) minnows 
the stand-by. I stocked my ponds with 
several thousand of these minnows last July, 
and today there are uncounted hundreds of 
thousands of them. They reproduce them- 
selves faster than the frogs, the ducks, and 
the wading birds can eat them. 

“The bullfrogs jump at insects up to two 
inches in length, such as dragon flies, when 
the latter are several inches above the water. 
To catch the surface minnow, the frog selects 


” 


a hiding place among the stalks of the cat- 
tails or other vegetation where the minnows 
feed. There he sinks himself (or herself) 
until the wide mouth is even with the surface, 
As the unsuspecting minnow swims along on 
top of the water looking for food, the frog 
snaps it into its two-inch mouth, moving 
nothing but its jaws. Then the frog merely 
continues to sit still until the next minnow 
arrives. These top minnows also have an- 
other value, as their principal food is the 
eggs and larvae of mosquitoes. Thus, they rid 
the frog and tadpole ponds of these pests.” 

Crayfish holes, well banked up, dot the 
banks of the open ponds. The adult cray- 
fish, six or seven inches Icng, is in no danger 
from the bullfrog; but when the young, 
which are hatched from eggs carried under 
the tail of the female crayfish, take to the 
water, the bullfrog adds them to his menu. 

“I imported about 1,000 of these crayfish 
from Louisiana and Oregon,” said Herriman. 
“Now, after six months, I estimate that I 
have a stock of probably fifty times that 
number. These have to be fed with scrap 
foods of all kinds, and make excellent scaven- 
gers for the ponds. 

“When the young crayfish leave their 
mothers, shown by the sudden muddying 
of the water around the edges of the pond, 
they are picked up by th usands in dip 
nets and thrown into the pond containing 
the large frogs. Arrowheads, sometimes 
called ‘duck potatoes,’ or just ‘duck weed,’ 
seems to be the best aquatic plant for the 
crayfish pools.” 

Little green frogs also increase rapidly, 
each female laying about 2,500 eggs each 
summer, and occupy the ponds naturally, 
without planting. The transformation of 
the tadpole of this frog takes place in a 
little less than a year, and they furnish an 
abundant and timely natural food for the 
bullfrogs. 

Number, size, and arrangement of ponds 
depend on local conditions, quantity of avail- 
able water, and general lay of the land. 
Where the water does not freeze in the winter, 
eighteen inches is an abundant depth for all 
the ponds. Where the winters are more 
severe than in California deeper water is 


‘required, so that the frogs may hibernate 


in the mud at the bottom. 

In the breeding ponds, Herriman allows 
1,000 square feet of water surface for each 
pair of bullfrogs. In the concentration ponds, 
where the frogs are collected just prior to 
marketing, one square foot is allotted to each 
pair. Green frogs, where they are reared 
extensively as food for the bullfrogs, require 
100 square feet of water surface for each 
pair in the breeding ponds. 


EW YORK CITY consumes about 30,- 

000,000 pairs of frog legs a year; San 
Francisco some 8,000,000; Chicago around 
18,000,000, and Los Angeles 3,000,000. 

Greatest demand and highest price is for 
the frog that weighs about one pound. For 
this reason, Herriman sells his frogs when 
they weigh from one to one and one half 
pounds. Food and water to produce a frog 
of this size cost approximately five cents 
a pound. Labor adds another cent. Interest 
on investment, cost of ponds, and so on, 
vary with locality, proximity to cities, and 
other similar factors, but the total cost 
is less than ten cents a pound. 

In preparing the frogs for market, the 
heads and entrails are removed and the 
body left in its own skin, which has been 
found to be the best wrapper for the meat. 
No use has been found for the skins, but 
experiments are being conducted as to their 
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T sgus TELLS HOW 
TO SAVE GAS 
(Continued from page 74) 
he cat- 
rede. “You can drive much better than I can.” 
herself) “J wasn’t kidding,” Gus grunted. “If you 
surface think you know the ins and outs of gas 
long on economy, Jack, tell me some of ’em!” 
he frog “Why, er, you just coast all you can, of 
moving course.” Norcross paused. “And that’s about 
merely all there is to it,” he finished lamely. 
ninnow Gus shook his head sadly. 
ve an- “We'll have to send you to the foot of ; 
is the the class,” he observed. “Why, coasting is 
hey rid only one little item. In the first place, you’ve 
pests,” got to have your carburetor adjusted for the 
lot. the most economical running, and that isn’t the 
t cray- way most carburetors are set. Then there’s 
danger a whole list of little things that, taken ai /4 . Ke y// a yA S -- 
young, together, make a lot of difference. There 7.5, Smith, Pree. Nat'l. Frain at Ome 12 L0ur Snare Time 
under mustn’t be any drag in the brakes. You want who has directed the I TE SION G 
= . © ome iy 
to the to keep your tires pumped at all times to | more men for the Radio RAD 0- I EVI 7 "ALKI MOVIES 
menu five pounds more pressure than regular. If | dustry than any other T N 
rayfish you don’t think tire pressure makes any 
ri difference in the rolling friction, just try Ras 
riman, : A - 
that I pushing the car with the tires five pounds w Set Servicing 
s that below pressure and then with them five ‘“g/ | Spare-time set Stations 
scrap pounds over. » servicing is paying 
caven- ' ae . rr } ey $200 Need trained men 
*“\F COURSE the condition of the engine | a to $1, S yee. continually for 
; hagas ‘ Full-time men are - 
their itself is mighty important. A reasonable ' making as much jobs paying $1,200 
ddying amount of carbon doesn’t make any differ- as $65, $75 and to $5,000 a year, 
pond ence, but leaky valves do, and leaky piston $100 a week, 
’ * . ” . 
in dip = = still worse. : F YOU are earning a penny less than $50 a week, send for my book 
‘aining Norcross was deeply interested. “How do Aircraft of information on the opportunities in Radio. It is free. Clip the 
etimes you tell when you’ve got the carburetor Radio coupon NOW. Why be satisfied with $25, $30 or $40 a week for 
weed? right?” he inquired. po ‘ a longer than the short time it takes to get ready for Radio? 
“ : ; : viation is need- 
or the When you have each adjustment shut |] ing more and more Radio’s growth opening hundreds of $50, $75, $100 
down to the lowest point that will give |] trained Radio men. a week jobs every year 
ipidly, satisfactory running,” Gus explained. “Gaso- |] Qperatoracm pes In about ten years Radio has grown from a $2,000,000 to a $1,000,000,000 
; each line and air will explode evenly in the cylin- |} ice Commission industry. Over 300,000 jobs have been created. Hundreds more are 
urally ders in many different proportions, ranging earn $1,620 to being opened every year by its continued growth. Men and young men 
mn of all the way from a thick mixture rich in $2,800 a year. = a a a = a ees I sl ey at 
: ° ° ° * = into adio a Wo an ree times elr tormer salaries. . ° augnhn, 
in a gasoline to a thin mixture with several per- Grand Radio & Appliance Co., 3107 S. Grand Blvd., St. Louis, Mo., 
sh an cent less gas. When driving along on a level writes: “Before I entered Radio I was making $35 a week. Last week I 
r the road you can’t tell which mixture you have. earned $110 selling and servicing sets. I owe my success to N. R. I.” 
“A carburetor set for a thin mixture will Many make $200 to $1,000 while learning 
ponds show up when you start the motor in cold The day you enroll with me I’ll show you how to do 28 jobs common 
avail- weather. You'll have to use the choke a bit in most every neighborhood, for spare-time money. Throughout your 
land longer to make up for the lack of gas in the course I — _ a servicing popular makes of sets; I ‘ 
land. : x ; : : ‘ give you the plans an at are 
vinter, mixture. When you strike a hill, the thin making $200 to $1,000 for many N.R.L. f 
or oh mixture will make the motor seem not so students in their spare time while learn- s i 1 ; 
neni peppy. On the other hand, the thin mixture ing. My course is famous as the one pec a 4 
rt beso tenten ‘> teem th bo | that pays for itself. G. W. Page, 2210 i 
ter is I dency urn away e carbon Eighth Ave., §S., Nashville, Tenn., Free Ofer 
rnate in the cylinders, and the spark plugs stay Talking writes: “I picked up $935 in my spare q 
clean longer. time while taking your course.” “‘The Principl. 
lows “Now about driving so as to get good | Movies You don’t risk a penny . orn -_ i 
each gas mileage,” Gus continued. “You men- || An tavention mado a - me O05 can train mae eat of Television t 
‘; . i " actorliy a wi agree in writing i 
onds, tioned coasting. That helps, of course. It aed yo refund every penny of your tuition if For the first time this authoritative i 
or to helps, too, to use the brakes as little as pos- jobs to well-trained you are not satisfied with my Lessons | book on Television is made available 
each sible. Quick starts in traffic waste gas. The Radio men, paying and Instruction Service upon completing. | my students could ‘have it. Act 
. a? promptly and I’ll send you a copy ¥4 
canal speed you drive at is important. You'll have $75 to $200 a week. 64-page book of information Free FRE 11D addition to my bie free 
quire to find by experimenting just what average | + we your oray ae. It ve we a Where | This book on Television gives you 
al iv , i are, wha ay, visio "i status ac = i 
each — will oe yee the most miles per gal- Selle paw abun Gant couten, what ethers soundand visual Communication, and f 
on. And you have to take the wind into who have taken it are doing and mak- | ‘escribes in detail the typical de; 
consideration to figure driving speed. ing. Find out what Radio offersyou with- | steps of Television. Got the facts ie! 
30,- : out the slightest obligation. Act now! opportunity. Mail thecoupon NOW. ir 
| San *“CUPPOSE you find that thirty miles an J. E. SMITH, President - i 
ound hour is the most economical speed on National Fotis ag Ps om SPs ik 
| the average. If you were driving into a head 2 i 
5 for wind of thirty miles an hour and your : THIS COUPON IS COOD for * 4s 4 
For speedometer also shows thirty miles an hour, rele) Ar 8) % R ¢ 
when your speed through the air is sixty miles, Television One FREE IC h Ht 
half and the most economical speed would be a MY BOOK REW, y 
frog lot less than thirty. On the other hand, if The coming field ct N iz 
rents you have a stiff tail wind as you did today, |} °f — ~~ op- en ‘ 
the easiest speed on the gas supply might portunities is cov- | J. E. SMITH, Presiden EH. 
“an be forty or pst fifty nie tn om” ° ered by my course. aoe + omg -_ Dept, SPS th 
and “Gosh!” Norcross exclaimed. “I’d have to mar <> - 
ro tor : ings.” Dear Mr. Smith: I want to take advant f Ri 
cost have two brains to remember those things.” your Special Offer, Send me your two ‘hooks “eich iY 
You don’t remember them, Gus grunted ; Rewards in Radio” and ‘‘The Principles of Tele- ae 
the “vou make a habit of driving economically vision.’’ I understand this request does not obligate me and that no salesman will call. i 
the if you really want gas mileage. If you want if 
been something to remember, try remembering Name ! ; 
reat. always to stop at the pump that sells the ies 
but premium grade gas. Filling the tank with re i 
heir good gas is one trick that is sure to help City State 
you get plenty of mileage.” — = } 
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Skippers Trained on School Ships 


ship business. They are learning that the 
sum ef their careers is calculated to make 
the American merchant marine foremost in 
the world. They are learning it in daily 
contact with real men who have tasted 
adventure in the raw. 

There was a time when candidates were 
accepted as cadets who had no more than 
a grammer school education; then the re- 
quirements were raised to two years of high 
school, but beginning in February, 1932, all 
candidates must have had the equivalent of 
four years in high school, the same as for 
Annapolis and West Point. The reason for 
this is mathematics. 

A ship’s officer uses spherical trigonometry 
in navigation and he has need of arithmetic, 
algebra, and geometry every day of his life, 
in calculating weights and volumes of cargo 
in relation to space available for storage on 
board ship and in preserving a ship’s equilib- 
rium. When a ship rolls its center of buoy- 
ancy is constantly shifting in relation to its 
center of gravity. The safety of a ship is 
absolutely dependent on her officers’ under- 
standing of such matters and that knowledge 
is applied every time cargo is stowed in a 
ship. The Vestris case shows what may hap- 
pen. if mistakes are made. 


to cadets have plenty of experience in 
the actual handling of cargo, but they 
learn about the technical problems of cargo 
stowage and the stability of ships in regular 
schoolrooms with blackboards aboard the 
Empire State and the Guilford Pendleton, 
now called the Annex. This is a sturdy old 
schooner, the dormitory of the upper class- 
men. 

It is linked with the Empire State by 
gangways. Its masts have been removed and 
portions of the hull are covered with black- 
boards. Facing the blackboards are rows of 
desks like those used in public schools. The 
problems worked out on the blackboard 
have much more meaning for the students 
than any problem they ever had in their 
previous school experience. The old timbers 
of the schooner are a sort of monitor, warn- 
ing by their creaking that on the sea authority 
and mathematics go hand in hand. 

Blackboards are not enough for Captain 
Tomb. He had plans for getting a variety of 
ship models and a tank in which to float 
them. The students will then work their 
problems in cargo stowage on these, loading 
models with tiny bales and boxes and little 
pigs of metal to discover for themselves 
the consequences of being wrong in such 
matters. It would take several days to load 
a real ship; they will be able to stow cargo 
and discharge it from one of the models in 
a few minutes. In the thirty-two hours they 
devote to the subject in the two semesters 
of their first year, they deal with every pos- 
sible kind of problem. 


HIRTY-TWO hours for cargo stowage 

just gives them the flavor of their edu- 
cation. A graduate has had not less than 
320 solid hours of instruction in navigation. 
Models won’t serve here. Skull practice is 
the thing that counts and when they go to 
sea they work the ship. Every day of their 
cruise they are given hours of navigation 
work. Each day at 8:30 a. m., noon, and 
4 p.m. all deck cadets, sextants in hand, 
take sights for position. Indeed, that sea 
routine is eloquent in showing how they learn 
their jobs. 

At sea from 8:15 p.m. to 6:45 a.m. two 
watches are below sleeping while the third 
watch is on duty. Consequently at 8:15 p.m. 
a bugle sounds “lights out.” The rule is 
“silence, fore and aft.” At 11:45 p.m. the 
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(Continued from page 19) 


mid-watch is called for duty from midnight 
until four in the morning. Then the routine 
is: 12, midnight, muster the watches and 
relieve the watch; 3:45 a.m., call the morning 
watch; 4 a.m., muster the watches and relieve 
the watch; 4:15 a.m., turn to; scrub and 
wash clothes; 5 a.m., clean paintwork and 
wash down the deck; 6:45 a.m., up all ham- 
mocks; 7:30 a.m., breakfast .for the two 
watches below; 8 a.m., muster all hands 
except engineers of 4—8 and 8—12 watches; 
breakfast for 4—8 watch; 8:30 a.m., sick 
call. All deck cadets take a.m. time sight. 

At 9:15 a.m they knock off all work. Just 
a good, old fashioned vacation for fifteen 
minutes during which all they have to do is 
to be sure that their quarters are ready for 
inspection at 9:30 a.m., immediately after 
which there follow two hours of instruction 
in seamanship and navigation. 


T 11:30 a.m. comes the welcome retreat 
from study with dinner for the 12 to 4 
watch; and at noon, there is dinner with the 
watches below with the simultaneous muster- 
ing of the watch on deck. 
At 12:30 all deck cadets take sight for 
latitude as clocks are set for local apparent 
noon to come at 12:30 by ship’s time. At 


*10,000 


LH 
CasH Prizes 





HO are the greatest heroes 

of science? Read the an- 
nouncement on page 29 of this 
magazine. You will see that if 
you are quick-witted and ob- 
servant, you will have many 
chances to win a worth while 
prize in a puzzle picture con- 
test that starts in the March 
PopuLaR SCIENCE MONTHLY, on 
sale February 2. 


Don’t fail to study the sample 
picture published on page 29. 











1:00 p.m. “mast for reports and requests”; 
1:30 to 2:30 p.m. signal drill; 2:30 more 
navigation work until 4:00 p.m., when the 
watches are mustered following which there 
is more scrubbing and washing clothes and 
nothing else to do until 5:30 p.m. when the 
watches below get supper. Six o’clock is sup- 
per time for the 4—8 watch. At 6:30 p.m. 
the watches are mustered and relieved. At 
8 p.m. all hands are mustered except the 
engineers of the 4—8 and 8—12 watches; 
the watch is relieved and then, fifteen min- 


utes later the call “lights out” is sounded 

There is a day of twenty-four hours. F 
those on top of each other for three and q 
half months in each of two successive year 
and you will find yourself either a competent 
young mate—or else an ex-cadet. Certain 
little time is wasted. 


HEN these young fellows go asho 

in some foreign land, they know how 
they got there. They know the world 
round. They know a whole lot about 
mechanism of the universe, the wheelin 
of the stars and sun and the ceaseless march 
of that which men call time; they have, i 
fact, begun to develop a philosophy. Afte 
the first few weeks of such a life they cea 
to be just boys and are metamorphosed: 
into men. Beyond question, the upper class=) 
men could, if the need arose, take charg 
of the Empire State and cruise with her 
around the world. They learn to give com. 
mands as well as take them. 

In this connection it should be said that 
there is no hazing in this academy. Captain 
Tomb will not tolerate it; but none knows 
better than he that there should be constant 
recognition, of the superiority that at sea 
goes with authority, and so he has instituted 
a system of class rates which keep the lower 
classmen in their place and at the same time 
make them long for the day when they will} 
be upper classmen. Under classmen in this) 
academy always address upper classmen as 
Mister and Sir; and they may not speak to 
these lordlings at all except on ship’s duty. 
The fourth classmen (the freshmen) are not) 
“plebes” as at Annapolis. Here they are! 
“boots.” Boots are permitted to smoke only; 
on the Annex or in the yard and not on the” 
Empire State except on cruise. 

There are certain youths, a minority, who 
entering this school, find they are so fond of | 
machinery that they scorn the chance that ™ 
leads to masters’ tickets and seek instead to 
learn those things that a chief engineer must ~ 
know. Captain Tomb has a notion that not = 
enough of those who seek admission fully’ ~ 
appreciate the advantages of being educated 
as a marine engineer. A marine engineer can ~ 


always find a good job ashore. He is capable 


of running any kind of power plant. 

On the Empire State the cadet engineers 
devote those hours that their fellows of the™ 
deck give to navigation to the task of learn- 
ing how power is generated and used. 


” THEIR two years at the academy they 
get a technical education such as is avail-_ 
able in only a few other schools in the 
country; and when they go to sea in the 
Empire State every cylinder and piston, every” 
crank and bolt is a familiar thing. 
New York boys who become cadets pay 
$160 to cover the cost of their clothing and 
books during the two years; boys who are” 
residents of other states pay in addition to 
this charge $750 a year for board and tuition | 
and the payments are accepted in three 
installments. All the other costs are borne 
by the state and the Federal Government. ~ 
About the end of May this year, the 
lines that hold the Empire State fast to 
a dock in the Brooklyn Navy Yard will 
be cast off and the school, with its 120 cadets, 
will start off for the annual cruise of three 
and a half months in European waters. Every 
graduate has had the benefit of two of these 
cruises, which usually include visits to Lon- 
don, Paris, Rome, and other European cities. 
At present the state of New York is nego- 
tiating with the national Government for a 
permanent home for this school on the fifty- 
six acres and buildings of Fort Schuyler not 
long since abandoned as a military post. 
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